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A SURVEY OF “STATISTICAL EFFECTS’ IN THE FIELD OF 
MATERIAL FAILURE 


WALODDI WEIBULL 


PROFESSOR OF APPLIED PHYSICS, ROYAL INSTITUTE OF TECHNOLOGY, STOCKHOLM 


SCIENTIFIC ADVISER TO AB BOFORS, BOFORS, SWEDEN 


Hk classical theory of material failure presumes the exist- 
ence of a generalized stress NX, ie., a funetion of principal 
stresses or strains, having the property that failure occurs 


- soon as it reaches a certain value, the ultimate strength, in any 


this influence on the strength is part of the classical concept and 
has, in fact, very otten been proposed as an explanat ion of effects 
which were in reality of a statistical nature. 

Thus, statistical effects may be arranged in four classes, corre- 


RPORATES int of the stressed volume. The hypothesis that failure can be — sponding to influences of size, shape, stress distribution, and stress 
redicted from stress conditions in one single point is inconsistent — type (combined stresses). It seems practical to add a fifth class 
ith many Observations. Its validity has also been doubted for — for notch and stress-concentration effects, since these effects are 
inv vears (1).! composed of all the other four, which are almost impossible to 

en \ny simple test, repeated sufficiently often with nominally — separate from each other. 
dentical specimens, shows a scatter of the ultimate strength, It may be noted that the origin of statistical effects is a conse- 
used by many unknown factors. This scatter, though often quence of the simple but quite arbitrary practice of defining the 

klitser, J glected, constitutes an intrinsic property of all real materials. ultimate strength as the arithmetie mean of observed values. A 


‘oe 
, fined, not by a single figure, but by a statistical distribution fune- in size, shape, and stress distribution and should for this reason 
K g m(2). Many ‘‘effects’? which are incompatible with the elas- (and others) be a better measure of the ultimate strength than 
‘| theory may be explained by this concept. They will be — the classical one. (A strength corresponding to a very low 
led ‘statistical effects.” probability, for instance, P = 1% or 0.1%, is practically un- 
Treasure \ systematic classification may be obtained in the following — affected by the above-mentioned factors and might be used as a 
manner: If P is the probability that Y © 2inasmall volumedV substitute for x2,, whether its value is unknown or equal to zero.) 
the moment of failure, then it is possible to put, without loss of All the preceding considerations are directly applicable to 
ie generality fatigue problems by exchanging, for the ultimate strength, the 
"7 Pe fm gad? fatigue strength at a specified life N, i.e., the two limits Yo and X 
between which the generalized stress must pulsate in order to 
m which it follows (3) that the probability of XY < x in a — give failure after N stress cycles. The ultimate strength may 
IP volume V = Sav is thus be regarded aus a special case (Xo = 0, N = 1); 
q P=1—e Shee [1] 
I SIZE EFFECTS 
me vhere, in general, f(.c) is a funetion of the coordinates of dV. This effect has been proved in a great many static tests with 
e: The traditional way of computing the ultimate strength from a specimens of brittle materials such as rock salt (4), plaster of Paris 
unber of observations has always been to identify it with the (5, 6), glass (7, 8, 10), crystalline minerals (8, 9), steel at low 
thmetic mean z,, of the individual observations. But, since temperatures (11), east iron (12, 13, 14), and porcelain (15). 
rt, = SxP (2) It may be mentioned as most remarkable that thin glass fibers 
, have a tensile strength much higher than steel (7), that the break- 
Or will be three principal ways of influencing its value, namely, ing load on a ball pressed against a plate is proportional to the 
h Insti either by changing V, i.e., the geometrical conditions (size and — diameter of the ball (8, 9, 10) which is in sharp contrast with all 
ne ‘iape), or by changing X, i.e., the stress system (distribution — ¢lassical rupture criteria (3, p. 20), and that cast iron shows a sur- 
foir val (d type), or by changing the function f or its parameters, Le., face effect which overlaps the volume effect (14). The volume 
material. and the surface effects may be separated by statistical mean 
\ change in material does not originate a statistical effect as as demonstrated on porcelain rods (15, pp. 47-49). 
t Nassbers in parentheses refer to the References at end of the The earliest observations of size effects in ductile materials were 
a made on wires of many different. metals by varying the diameter 






fhe strength is thus a statistical quantity which has to be de- 


CT 


value z,, defined by f(2,) = 0, is completely unaffected by changes 
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(16, 17). The influence of the length of the wire (18), of the It deserves attention that due consideration has to be ta! Si 
diameter of cylindrical tensile test specimens (19), and of the — the size effeet when investigating the influence of com)y> keitsrech 
width of ship plates (20) has also been demonstrated. stresses. A given specimen, for instance, has a much |); a 
In some cases, the change of dimensions may affect the proper- — stressed volume in tension than in torsion. “ W 
ties of the material as well e.g., as In cold drawing of wires or i 5 A 
casting of iron specimens. The size (volume or surface) effect NOTCH EFFECTS oy Pl 
and the material effect may be separated by plotting loglog mae ; el ane 
i YI} _S Phere are many evidences that notches and similar stress me 
1/(1 P’?) versus any function of x as previously demonstrated ; ’ 
I: 13 ; centrations are less dangerous than is predicted by the elas H 
{ ee Ee oo}. rrei: . . ? ’ . 
a z cs ene theory. This is quite understandable, as the volume subject, sch 
Phe law of simiulituce ld, p) 12) has been verified by tensile . ‘ i s : , VW 
ss an high stresses, in general, is very small. A convincing exam) 
ests on steel specimens of complicated shape (3, pp. dl, $2), and i eS ae” F a : : 4 ; ial 
: ; wen given by testing plaster specimens with holes of deer » W 
by bursting spherical rotors by ce ntrifuga!l forces (21 es 
; ; ; 5 lied | ; ; diameters (50). in t 
size elfects in fatigue have been studied In many Investigations an ~ . . ; ; > 
on so Saas coca lhe effect in ductile materials is to a great extent a quest 13 
22-31 ). Itisa well-known fnet that the surface condition plays ; ae 1 Ase as 5 | | 
; - ' ie plustic flow. The statistical part of it may be studied by a) 
tn important role in fatigue Phe existence of surface effects: eee sh : ting 
St ing the law of similitude (51). Notch-bend tests on geomet: 7 4 6F 
uch as found im cast iron (14) is very plausible. A closer Rigg : i ' 5 j ; ees : 
ae similar specimens (52), and bursting tests of rotating disks wit 1) 
eXaumination of this problem is of fundamental importance and ee 5 icons 
' 1 : ‘ ; <mall central hole (53) have been carried out. Say 
might be conducted im the same way as already mentioned in . oa fad ” AMIR 4, 
ac - a Various types of notches have been tested in fatigue (54 3 
connection With porcelain rods (lo, pp. 4¢-49). I a ea s Ba ; : | 
, ; ‘ n this connection, an interesting theory has been proposed (+ kK 
\s the seatter of fatigue life, in general, is very large, one must 19 
be warned against basing conclusions about size etfects on too g I 
small it number ol observations as evidently, the relation es 
between size effect and scatter holds good only in so far as the j REFERENCES Y 
scatter is due to the material, and not to the measuring technique 1 Voigt, W., Ann. Phys. 4, 567-591. 1901 ~ 
; ian . Ys. 4, ODO4 -ODI, LT A t() 
or other irrelevant factors 2 Weibull, W., A. statistical distribution function of wid ler bi 
applicability, J. appl. Mech. 18, 293-297, 1951. tT 2 
SHAPE EFFECTS 3 Weibull, W., A statistical theory of the strength of materials rechniea 
Proc. roy. Swed, Inst. Engng. Res. no. 151, 1939. 45 
A necessary condition for a shape effect is a nonuniform stress 1 Voigt, W., Einige Beobachtungen iiber die Drillungsfestigh. 12 7 
system, As the stress distribution is not very well known at the von Steinsalzprismen, Ann. Phys. 48, 657 662, 1893, : lies 
a a cla iii catia ii alia le > similitud 5 Roark, R. J., Hartenberg, R. S., and Williams, R. Z., The a. 9 
moment of tullure, in aduetlie ma cee s, and the law ot simi oe ( influence of form and scale on strength, Bull. Univ. Wisc. Engng. | aa 
cannot, for obvious reasons, be applied in this case, shape effects Sta. Ser. no. 84, 1938. a 
have been observed only in static tests with brittle materials such 6 Roark, R. J., Hartenberg, R. S., Predicting the strengt! tress as 
as cast iron (33), plaster of Paris (5, 6), and sugar (15, p. 46), Structures from tests of plaster models, Bull. Univ. Wise. Engng. | ‘iS x 
and in fatique (22, 24, 27, 31, 34, 35 ota. Ser. mo. OE, TIER. \MR 2 
: . ‘ — ee ear 7 Griffith, A. A., The phenomena of rupture and flow in s 16 «6S 
Phil. Trans. roy. Soc. Lond. (A) 221, 163-198, 1921. ess, A 
STRESS-DISTRIBUTION EFFECTS S Auerbach, F., Absolute Hiirtemessung, Ann. Phys. 43, 61 7 =D 
: : : ISL. tigue ul 
It is an old experience that aterials are str rer be v . ° = ‘ a 
eee eke eee oes ii seams - vending 9 Auerbach, F., Die Hiirtescala in absolutem Maasse, 4 iss J 
than in tension. This effect has been observed in many brittle Phys. 58, 357-380, 1896. AMR 3 
materials such as glass (36), stearie acid (37), plaster of Paris 10 Weibull, W., Invesiigations into strength properties of brittle a | 
( Dd, 6), ceramics (38 ’ steel at low temperatures (11 ), Cast iron materials, Proc. — Swed. inet. Engng. Res. — 149, 1938. Mate 6s 
(12. 13. 14. 89). and brieks (39 11 Davidenkoy, N., Shevandin, E., and Wittmann, F., The 30 OT 
\ &e ”, = 9 * ‘ ) CRS (e f ae . e =~ 
oo aes ence of size on brittle strength of steel, AMR 1, Rev. 87 means ¢ 
The interpretation of results from = static tests with ductile 12. Oberhoffer, P., and Poensgen, W., Ueber den Einfluss des bt 7 
materials is difficult due to plastic flow, and in fatigue due to sur- Probestabquerschnittes auf die Zug- und Biegefestigkeit von (iis tches 
tnee elfects, So far no attempts have been recorded, Benen, Stahl u. Hisen 42, 1189-1192, 1922. . : bit 
13 Pinsl, H., Quasiisotropie in Gusseisen, Die Giessere: 20, 52 «SC 
STRESS-TYPE EFFECTS aoe. See n steels 
. 14 Meyersberg, G., Grésseneinfluss und Randeinfluss au! 53.C‘Ss 
The experience that combined stresses have an effect on the Festigkeit der Werkstoffe, Trans. roy. Inst. Technol. Stockholn ll gi 
material different from that ot pure tensile stress Is a very old 1902. ; — = ‘ t 
; ae 15 Weibull, W., The phenomenon of rupture in solids, ? es of 
one, Asa matter of fact, it has fora long time been a dominating Swed. Inst. Engng. Res. no. 153, 1939. Vy 
problem to find a general stress criterion of failure. 1} Karmarsch, Mitt. Gew. Ver. Hannover, pp. 138-155, 1595 nD =] 
From a statistical viewpoint the principal problem may be 17 Baumeister, W ted. Ann. 18, p. O78, 1883. er Bie 
formulated as: To find the distribut ‘uneti sail ‘ili IS Gurney, C., The statistical estimation of the effect of size 0! Bivsenht 
ormulited as: To find the distribution fune tons ol any given the breaking stress of rods, AMR 2, Rev. 628. (1 
generalized stress X for the most important materials, — This is an 19 Miklowitz, J., Influence of the dimensional factors on mode 0! 2. Rey 
experimental task, as vet not even started. vielding and fracture in medium-carbon sieel—II, AMR 4, Res , ) 
Another problem of a more theoretical nature will be to deduce = — W. » par meme: R. A: hows ernekner, W. yn 
5 ; a ee E : . Cleavage fracture of ship plates as influenced by size effect, A\I! 
the effeet of bi- and triaxiality on the distribution functions of — pay 1361 sia 5 
F : , i : \ ° . . 
one-dimensional stresses, If the principal stresses act independ- 21 Beams, J. W., Some experiments on the bursting of spher a sch win 
ently of each other, and it seems that such materials may eXISt. rotors by centrifugal forces, AMR 3, Rev. 1269. } | 
} : : ae alli or ‘ ‘ arste r <7} Ss or Probegr wy 
the problem TN be quite solvable along lines previously sketched 22 Mailiinder, R., and Bauersfeld, W “? Kinfluss der : a: ; ' 
° : Sa Sia und Probenform auf die Dreh-Schwingungsfestigkeit von >! en Me 
(<, pp. 14-16). In other cases, the solution is very Intricate and Techn. Mitt. Krupp 2, 143-152, 1934 G1 
will certainly require a close examination of the physical behavior 23 Gillett, H. W.. Size effect in fatigue, Metals and Alloys U tudinal 
of the material in question. Some recent publications, even if A 19, 94, 1940. 
at : ; : ‘ » Phat WT a ri a -~jsse und é 
not initiated by statistical motives, regarding brittle materials ro. . ci te a ae Ne — — a ‘a Is, 
eake one ‘ o a auf die Dauerfestigkeit, Forsch. Geb. Ing.-Wes., 99 , 1942 
) 3 3 0 7 f rie te ls . } < ) ( ) ~ . ‘ . . . . . T 
(10, 36, 37, | , ductile materia 41-45), and fatigue (46-419) 25 Buchmann, W., Kinfluss der Querschnittgrésse auf der D aa 
may be mentioned. festigkeit, ZV DI 87, 325-327, 1943. a 








NOVEMBER 1952 


Siebel, E., and Pfender, M., Weiterentwicklung der Festig- 
cejtsrechnung bei Wechselbeanspruchung, AMR 2, Rev. 741. 
Aphanasiev, N. N., The effect of shape and size factors on the 
ie strength, Engineers Digest, pp. 132-136, March-April 1948. 
2 Weibull, W., A statistical representation of fatigue failures in 
solids, AMR 3, Rev. 1098. 

Phillips, C. E., and Heywood, R. B., Size effect in fatigue of 

and notched steel specimens loaded under reversed direct stress, 

mech. Engrs. appl. Mech. London (W.E.P. 65), 113-124, 1951. 

Hempel, M., Beitrag zur Frage der Wechselfestigkeit bei 
rschiedlicher Probengrésse, AMR 5, Rev. 1728. 

Wiegand, H., Size and fatigue strength with reference to the 

rial Gn German), AMR 4, Rev. 2932. 

Weibull, W., Statistical design of fatigue experiments, Rev. 

in this issue, 

Bach, C., ZV DI, pp. 140, 166, 1889. 

Fuller, F. B., and Oberg, T. T., Fatigue characteristics of 

ng beam versus rectangular cantilever specimens, Proc. ASTM 

665, 1947. 

Dolan, T. J., MeClow, J. H., and Craig, W. J., The influence 
hape of cross section on the flexural fatigue strength of steel, 
[IR 4, Rev. 1593. 

v. Kovalski, I., Wied 

Kuntze, G., Fin Beitrag zur 

1903. 

S Duckworth, W. H., 
es AMR 4, Rev. 1609. 
» Kern, R., Das Verhaltnis der Biegefestigkeit zur reinen Zug- 

tigkeit, Z. Ost. Ing.-Arch.-Ver. 75, 165-168, 1923. 
1) Grassi, R. C., and Cornet, I., Fracture of gray-cast-iron tubes 

ler biaxial stresses, AMR 3, Rev. 1701. 

Sachs, G., and Lubahn, J. D., The effect of triaxiality on the 
hniecal cohesive strength of steels, J. appl. Mech. 12, A-241 -A-252, 


wy 


Ann. 36, 307-322, 
Festigkeitslehre, Ann. 


1SS9. 
Phys. 11, 
properties of ceramic 


Precise tensile 


| 12 Torre, C., Einfluss der mittleren Hauptnormalspannung auf 
e Fliess und Bruchgrenze, AMR 1, Rev. 273. 
3 Thomsen, E. G., Lotze, I., and Dorn, J. E., Fracture strength 
{ 758-T aluminum alloy under combined stress, AMR 1, Rev. 1357. 
it Davis, H. E., and Parker, E. R , Behavior of steel under biaxial 
tress as determined by tests on tubes, AMR 1, Rev. 1630. 
15 Welter, G., Two new methods for testing triaxial specimens, 
AMR 2, Rev. 57. 
1} Sauer, J. A., A study of fatigue phenomena under combined 
ss, AMR 3, Rev. 2349. 
| 17 Majors, H., Jr., Mills, B. D., Jr.. and MacGregor, C. W., Fa- 
tigue under combined pulsating stresses, AMR 3, Rev. 2662. 
iS Marin, J., Biaxial tension-tension fatigue strengths of metals, 
\MR 3, Rev. 1947. 

{9 Gough, H. J., Engineering steels under combined cyclic and 
' stresses, AMR 4, Rev. 3564. 

50 Peterson, R. E., An investigation of stress concentration by 
ns of plaster-of-Paris specimens, Mech. Engng. 48, p. 1449, 1926. 

Nadai, A.. and MacGregor, C. W., Concerning the effect of 

tches and laws of similitude in material testing, Proc. ASTM 34, 
tot 

52 Shearin, P. E., Ruark, A. E., and Trimble, R. M., Size effects 

steels and other metals, AMR 2, Rev. 740. 

53 Skidmore, W. E., Bursting tests of rotating disks typical of 
ill gas turbine design, AMR 4, Rev. 4155. 

4 Peterson, R. E., and Wahl, A. M., Two- and three-dimensional 

es of stress concentration, and comparison with fatigue tests, J. 

Mech. 3, A-15—A-22, 1936. 

55 Kuntze, W., and Lubinoff, W., Gesetzmissige Abhingigkeit 
Biegewechselfestigkeit von Probengrésse und Kerbform, Arch. 
vhiittenw., H.7, 1936/1937. 

Isibasi, T., On the fatigue limits of notched specimens, AMR 
2, Rev. 744. 
Laurent, P., Effect of the shape and the dimensions of the test 
nm the fatigue limit, AMR 3, Rev. 483. 

SS Siebel, E., and Meuth, H. O., Die Wirkung von 
vingender Beanspruchung, ZV DI 91, 319-3823, 1949. 
' Ro&, M., La fatigue des métaux, AMR 5, Rev. 720. 

Petersen, C., Die Vorgiinge in ziigig und wechselnd beanspruch- 
Metallgefiige, Z. Metallk. 42, 161-170, 1951. 

Okubo, H., On the endurance limit of a round bar with longi- 
nal grooves, AMR 4, Rev. 1577. 

Minamiozi, K., and Okubo, H., A note on the notch effect of 
ls, AMR 4, Rev. 223. 

Brueggemann, W. C., 
mean stress of 24S-T and 


AMR 1, Rev. 


Ker ben bei 


and Mayer, M., Jr., Axial fatigue tests at 
aluminum alloy strips with a 
1481. 


75S8-T 


ral circular hole, 








Communications 


Correction to Revs. 2248 and 2249 (August 1952). 
The correct transliteration of the authors’ names is Mikhlin 


and Tikhonov. 


Theoretical and Experimental Methods 


(See also Revs. 3024, 3027, 3061, 3114, 3117, 3129, 3169, 3231, 3243) 


©2979. Lavrent’ev, M. A., and Sabat, B. V., Methods of the 
theory of functions of a complex variable | Metodi teorii funktsii 
kompleksnogo peremennogo}, \loscow-[eningrad, Gosud. [zdat 
Tekh.-Teor. Lit., 1951, 606 pp. 

Book is written for students of physical and technieal faculties 
of the Russian universities. Reviewer considers it a very success 


ful work. Avoiding complicated theoretical constructions, it 
presents briefly and clearly all necessary mathematical equip- 
ment and shows, in an abundant variety of examples, application 
of the theory in all main parts of engineering and physical sciences. 

Material is divided into seven chapters. In the first, im addi- 
tion to usual subjects, expansion in series and theory of Rieman- 
nian surfaces are explained. The next main part is devoted to 
conformal transformations. Theory is abundantly illustrated with 
examples. Especially recommended to the reader are sections on 
the principle of symmetry and on representation of polygons. 

Third chapter deals with boundary-value problems. It gives a 
fine summary of the subject and explains by many examples 
(harmonic functions, problems from different parts of physi-:s 
and engineering, technical use of integrals analogous to those of 
Cauchy, etc.) the role of complex variables in applied sciene >. 
The section about variational principles in conformal representa- 
tion has the same significance. [t is the question of how much and 
where to vary a construction if some of its dimensions extend over 
the admissible limit. Methods of the fourth chapter give infor- 
mation of this kind. The following main part explains the use of 
complex variables in analysis. Chiefly noted are sections on the 
residues and methods of asymptotic estimations, 

Operational calculus is treated in the sixth chapter, and the last 
section deals with special functions. Names of paragraphs: 
Function gamma; orthogonal polynomials; evlindric functions; 
elliptic functions. 

Rach chapter has a literature index. Misprints are numerous 
but do not disturb the reading. Reviewer gladly recommends 
the book to mathematicians, engineers, and physicists. 


V. Vodiéka, Czechoslovakia 


©2980. Tolstov, G. P., Fourier series {Ryadi Fur’e!, \loscow- 
Leningrad, Gosud. Izdat. Tekh.-Teor. Lit., 1951, 396 pp. 

Book is designed for engineers and represents an introduction 
to the theory of trigonometric series. It) presupposes only 
mathematical knowledge as covered by courses in technical high 
schools. 

Content is divided into 11 chapters. Reader’s attention is 
called especially to sections on convergence and summation of 
considerations on their differentiation and 


series ss 
Also, 


integrals are treated in a clear way. 


Fourier 


integration. double trigonometric series and Fourier 
Two chapters are devoted 
to elements of Bessel functions and series of Bessel-Fourier type 
Book ends with some applications of theoretical material to 
simpler problems in mathematical physics. 

Presentation is clear and vivid. Engineers will gladly read 
and use this fine and instructive book. 


V. Vodiéka, Czechoslovakia 
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©2981. Hald, A., Statistical theory with engineering applica- 
tions, New York, John Wiley & Sons, Inc., 1952, xii + 783 pp. $9. 
This large volume with 25 substantial chapters covers, with 
relatively simple mathematics and avoiding theoretical abstrae- 
tions, most of the statistical topics of immediate interest to engi- 
neers. Throughout, the observations are assumed to be stochas- 
tically independent. Growth curves, time series, and stochastic 
processes have been merely outlined. Index numbers are barely 
suggested, and Tippett’s numbers do not appear. Intentionally, 
the work is very different from many designed for economists, 
biologists, educationalists, and mathematicians. Most of the 
numerous illustrative examples are drawn from various fields of 
the author’s own engineering experience. For adequate reasons, 
emphasis is laid upon normal distributions rather than on non- 
parame tric variables. Many sound suggestions, much worked- 
out material, and abundant references make the treatment 
especially valuable. The author has published tables and formu- 
Albert A. Bennett, USA 


las in a separate volume. 


©2982. Hald, A., Statistical tables and formulas, New York, 


John Wiley & Sons, Inc., 1952, 97 pp. $2.50. 


2983. Jowett, G. H., The accuracy of systematic sampling 
from conveyor belts, Appl. Statistics 1, 1, 50-59, Mar. 1952. 

Paper shows how « trial set of sampling observations may be 
used to calculate accuracy of given sampling scheme. Calcula- 
tions are based on theory of time series. Author applies theory 
to problem of estimating ash content from random samples of 
Method is also applicable to 
statistical analysis of hardness readings at fixed intervals along 


coal taken along conveyor belt. 


steel rods, involving within-zone variation and gradual changes 


D. kb. Hardenbergh, USA 


from zone to zone. 


©2984. Maxwell, J. C., The scientific papers of, New York, 
Dover Publications, 1952, vol. 1, xxix + 607 pp., vol. 2, vil + 806 
pp., bound in one, S10. 

Those scientists and research engineers who have never read 
the papers of Maxwell have in store a considerable treat; and, 
for those interested in the history and development of thought 
and ideas in the physical sciences, the papers should be required 
reading. His extremely lucid and often entertaining manner of 
writing makes pleasurable reading and is in striking contrast to 
the stilted stvle of the larger part of present-day papers. 

This combined volume is 2 reprint of the 1890 edition which was 
published as a memorial to perhaps the greatest physicist of the 
19th century. The introductory preface by W. D. Niven gives a 
short account of Maxwell's life and the sequence in which his 
papers first appeared, The collection includes his works on the 
stability and motions of Saturn’s rings (the first of which was 
written when he was IS and first showed his analytical power), 
the famous series leading up to and ineluding his formulation of 
the dynamical theory of the clectromagnetic field, his works on 
the kinetic theory of gases, work in elasticity and the important 
reciprocity theorems for frames and beams, his researches on 
color and in the field) ot optics, and his papers on rigid-body 
dynamics, 

Also included are a leeture on the Viscosity of gases and a 
delightful lecture on the telephone, which was evidently illus- 
trated with a model. Other works include his several semipopu- 
lar articles for the Encyclopedia Britannica and his reviews of 
treatises of his day, as well as essays on Faraday and Helmholtz 
which appeared in Nature. There are 101 contributions included 
in the volume. It is clear from his writings that Maxwell com- 
bined great analytical power with a talent for careful and signifi- 
cant experimentation as well as possessing a gift for exposition. 
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Not included are his treatises on ‘‘Theory of heat’ (187) 
“Electricity and magnetism” (1873), ‘Matter and motion” 
(1876), “The electrical researches of Henry Cavendish, et, 
(1879), and “Elementary treatise on electricity” (published 
posthumously in 1881). Phillip Eisenberg, USA 


2985. Braun, I., and Reiner, M., Note on dimensions in 
tensor analysis, Bull. Res. Counc. Israel 1, 4, 81-82, Feb. 1952 

In tensor analysis, three different choices for the dimensions of 
coordinates xz are possible: (1) all 2‘ are dimensionless; (2) «J! 
have dimension of length; (3) each rt has the dimension of t} 
geometrical quantity which it represents. For each system, t! 
dimensions of the components of the covariant and the contrs- 
variant metric tensor are determined by aid of the expressions fo; 
the linear element. 

Authors show the following properties: (a) The statement that 
in rectangular Cartesian coordinates the covariant and contra- 
variant coordinates are indistinguishable holds, if dimensions ar: 
included, only in systems (2) and (3); (b) since only a dimension- 
Jess number can be used as a measure of strain, there exist only ir 
system (2) covariant, contravariant, and mixed messures 
strain, A. I. van de Vooren, Holland 

2986. Manarini, M., On a useful vectorial homography | in 
Italian), R. C. Semin. Fac. Sci. Univ. Cagliari 20, 151-154, 1951 

Author applies the linear vector function /7(a, b), which } 
calls the vector dyad, defined by 


H(a, bu = (a A u) A Db 


to express the moment of inertia, momentum, and kinetic energy 
of a system of particles in terms of H(P — O, P — O). The re- 
sults differ only in the notation from those expressed by t 
LL. M. Milne-Thomson, England 


moment of inertia tensor. 


2987. Leutert, W., and O’Brien, G. G., On the convergence 
of approximate solutions of the wave equation to the exact solu- 
tion, J. Math. Phys. 30, 4, 252-256, Jan. 1952. 

Authors substitute the classical difference equation for the tw: 
variables (z,f) wave equation with an arbitrary mesh rati 
r = Ax/At, and establish a convergent solution v of the difference 
equation for any positive value of r for the Cauchy problem wit! 
boundary conditions u(0,f) = u(1,t) = 0, ¢ 2 0. The initial 
values »(7,0) on the mesh points need not coincide with the exact 
values u(z,0). The initial values u(z,0) being developed in « 
Fourier series, the initial values o(7,0) are given by this series 
limited to the k term, where k is the greatest positive integer such 
that k# << MW, when the interval 0 < x < 1 is divided into .V su! 
intervals. There are misprints. 

F. H. van den Dungen, Belgium 


©2988. Staff of the Computation Laboratory, Tables of the 
Bessel functions of the first kind of orders seventy-nine through 
one hundred thirty-five, Cambridge, Mass., Harvard Uni 
Press, 1951, 614 pp. $8. 

This is the last of a series of twelve volumes [Annals 3-14 
which tabulates values of the Bessel functions of the first ki 
This is the first review to appear in AppLieD MrcHANICS REVIF\ = 
dealing with this series, and, in view of the remarkable contri 
tion to science afforded by these volumes, reviewer takes + 
opportunity to review the complete set. The range covered | 
the volumes is as follows: n = 0(1)3, 2 = 0(.001)25(.01)100 
ISD; n = 4(1)15, x = 0(.001)25(.01)100, 10D; n = 16(1)18: 
x = 0(.01)100, 10D. For n > 135, J,(r) < 10>” for 0 < x < 100 
A detailed description for interpolation in the entire rang: 
given in the Annals 3 and 5. 
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The calculations were performed on the Automatic Sequence 
trolled Calculator. Its electromagnetic typewriters printed 
ot only the entries given in the tables but also 10 differences in 


The printed 


very case which were used for check purposes, 
ues were used for offset reproduction. The typography of the 
unes is excellent. Of the multitude of entries, only one error 
as been found [see Wath. Tables and other Aids to Computation 3, 
The slip was due to reproduction difficulties, not to com- 

Most of the entries in this 
The Harvard tables are an indispensable aid 


Y. Luke, USA 


uiation or automatic checking. 
sequenee are new, 


the applied mechanies worker. 


22989. Horner, J. G., Dictionary of mechanical engineering 
terms. Part I. Modern terms. Part II. General and tradi- 
tional terms, London, The Technical Press, Ltd., 1952, iv + 417 


22s 6d. 


2000. Krilov, A. N., On some differential equations of 
mathematical physics with applications to technical problems 
O nekotorikh differentsialnikh uravneniyakh matematicheskoi 
fiziki imeyushchikh prilozhenie v tekhnicheskikh voprosakh|, 5th 
ed., Moscow-Leningrad, Gosud. Izdat. Tekh.-Teor. Lit., 1950, 
HS pp., 60 figs., 20 numerical tables. 

\ promising attempt at giving, within a short space, a more or 
ss adequate idea of the contents, stvle, and original features of 

Is quite voluminous book is to start with a detailed account of a 
typical section. For this purpose, reviewer chooses chapter VI 
pp. 206-228). 
For a given Fourier series, to find an elementary essen- 
The solution of this problem, 


Its subject can be termed the Fourier problem 
versed: 
ily closed expression for its sum, 

to author, represents an important step in improving the 
ctical procedure of integration of some differential equations 

Here is how Krilov 
He branches off from 


cases of slow convergence of the results. 
levelops his simple and skillful device. 
Poincaré’s application of a convergence theorem of Abel [Poin- 
wé, Henri, “Théorie analytique de la propagation de la chaleur,” 
Paris, 1895, pp. 71-82]. 
wrived at conclusions, concerning uniformity of convergence of a 


In the way just indicated, Poincaré 


Fourier series, based on power series developments of its coeffi- 
If the 
ocficients are proportional to the first power of that reciprocal, 


ients in terms of the reciprocal of the order number n. 


e funetion in question has discontinuity points with (finite) 
jumps, and vice versa; if the coefficients are proportional to the 
square or to higher powers of that reciprocal, there are no discon- 
tinuities and the Fourier series is uniformly convergent in the 
entire interval considered. So far, Krilov follows Poincaré’s 
wok; oceasionally, however, with more details and in broader 
little difficulties. 


introduces his own ideas starting from the familiar integral for- 


presentation, thus removing some KKrilov 
iiulas, which express the coefficients of the Fourier series, the 
integrals being, of course, interrupted at discontinuity points of 
function. By repeated partial integration of these formulas, 

he arrives at representation of the Fourier coefficients in form of 
ower series in terms of the reciprocal of the order number n; 
coefficients of such a series are linear functions of the discon- 
huity jumps of the Fourier series and of those of the latter's 
msecutive derivatives, Another set of equations for the Jumps 
llows from Dirichlet’s theorem on the value of the function at a 
inp. From the system of equations thus indicated, Krilov ob- 
us by elementary integration the polynomials, which represent 
the Fourier series in the separate partial intervals plus the remain- 
ig rapidly and uniformly convergent Fourier series of sufficiently 
high order in the reciprocal of n, a series which can be regarded 
i correction to be superposed on the elementary function just 


tehed and having the same Jumps as the original Fourier 
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Another characteristic example is Krilov’s treatment of 


series, 
the secular equation. The trouble encountered in this problem 
originates from the fact that the unknown appears in the diagonal 
of a determinant, which leads to practically almost insurmounta- 
ble caleulational difficulties. Among all attempts associated 
with the names of Lagrange, Laplace, Leverrier, and Jacobi for 
overcoming those difficulties, Krilov’s method offers the simplest 
solution. By a calculation analogous to the one which reduces 
the generating system of differential equations of the problem to 
one differential equation of higher order, Krilov transforms the 
original determinant in one, where the unknown occurs only in 
one column (see chapter I, particularly pp. 55-78). 

These examples imply the characteristic features of Krilov’s 


hook. 


tions of the grand masters of mathematical science of the 19th 


Starting from detailed accounts of fundamental contribu- 


century to the theory of integration of ordinary and partial 
differential equations, he proceeds to a thoroughly profound dis- 
cussion of the consequences of classical procedures up to the ulti- 
mate numerical results needed in engineering applications. 

This book had its origin in lectures given by Krilov (1863 
1946) to the students of the Aeademy of Naval Engineers in St 
Petersburg (Leningrad), a fact which determines the leading 
tendencies of the volume. He was the man entrusted with the 
preparation of the section on the “Theory of ships’? in the 
“Enzyvklopaedie der Mathematischen Wissenschaften,” IV, 3, pp. 
519-564. 
valuable numerical tables, which are of great practical interest to 


This explains the abundance of problems and their 
naval engineers; e.g., the longitudinal and radial vibrations of 
ship cannons, ship vibrations, ete. Unfortunately, there are 
many misprints in the book, so that the reader must carefully 
check the formulas before using them. Except for this short- 
coming, the book ean be highly recommended to all computing 


I. Malkin, USA 


mechanical engineers. 

2991. Mukhin, I. S., Application of the Markov-Hermite 
interpolation polynomials for numerical integration of ordinary 
differential equations (in Russian), Prikl. Mat. Mekh. 16, 2, 231 
238, Mar./Apr. 1952. 

Author employs the Markov-Hermite polynomial interpolation 
formula to derive several pairs of formulas useful in the numerical 
differential equations, especially if solved by 
Of each pair, the first is an 


integration of 
methods proposed by the reviewer. 
open type, or extrapolatory, integration formula; the second a 
closed type, or interpolatory, integration formula. The paper 
contains pairs with first derivatives only, pairs with higher-order 
derivatives (one being a special ease of Obrechkoff’s formula), and 
pairs suited to second-order equations lacking first derivatives. 
Most of the formulas are well known. Rigorous error terms are 
given for each. 


Courtesy of Mathematical Reviews W. E. Milne, USA 


2992. Liebmann, G., Solution of partial differential equa- 
tions with a resistance network analogue, Brit. J. appl. Phys. 1, 
+, 92-108, Apr. 1950. 

On resistance network of axially symmetrical type, constructed 
and described by the author, accuracies of 1 part in 1000 to 1 part 
in 10,000 were obtained. 
in the 


The network is provided with 60 meshes 
z-direction and 20 meshes in the r-direetion, and is sur- 
rounded with a termination strip. Fifty current feeding points 
for varving boundary conditions are provided, and boundaries 
need not coincide with mesh points as corrections can be made by 
local modification of the network. Author also explains how 
measurements within a mesh can be taken and how a dielectric in 
an electric field can be similated. 


The advantages of analog type of computer, such as deseribed 
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In this paper, are simplicity of construction, ease of problem prepa- 


ration, and lower cost. The advantages of a high-speed elec- 
tronic digital computer are its greater versatility and higher 
tCCULPACy Whether an analog or a digital computer is to be 


obtained depends on the diversity of problems to be solved and 
the amount of money to be invested in the equipment. 


A. W. Jacobson, USA 


2993. Stein, M. L., Gradient methods in the solution of sys- 
tems of linear equations, J. /tes. nal. Bur. Siands. 48, 6, 407-418, 
June 1992. 

This is an Xperimne ntal comparison of some iterative methods 
A class of 
methods to be described in a forthcoming paper by Hestenes and 


tor the numerical solution of algebraic linear systems: 


Stein and based upon the method of steepest descent; another 
method converts first to an eigenvalue problem. In each in- 
stunce, &@ menxsure Of hearness to the solution is set up and ex- 
amined and compared, one with the others, as the iteration pro- 
a Householder, USA 


ceeds 

2904. Brooker, R. A., The solution of algebraic equations on 
the EDSAC, Proc. Camb. phil. Soc. 48, part 2, 255-270, Apr. 1952. 

Paper reports on the use of the IEDSAC (a high-speed auto- 
matic enleulator at the University of Manchester) for the solution 
Three techniques were tried: Bernoulli’s 
the Newton-Raph- 
The author concludes that the Newton-Raphson 


H. Polachek, USA 


of algebrate equations. 
method, the 
method. 
method is the most effective. 


root-squaring method, and 


son 


2995. Erugin, N. P., Theorems on instability (in Russian), 
Prikl. Ma Wekh. 16, 3, 355-361, May June 1952. 

Consider the svstem dr, /dt fF. €n. e.* He te = f. 2 
nm). where the f,’s are continuous funetions for ¢ a . I,.| A. 
ind f (0, 0; t) 0 Author restates in a new form a cer- 


tain number of theorems on instability of the unperturbed motion 

0, given previously by Lyapunov [AMR 5, Rev. 
“Stability of motion’ (Russian), Moscow, 
t) with 


eugene Leimanis, Canada 


1070! and Chetavev 


1046) by means of functions Vo (xy, 2 nondefinite 


derivative dV dt 


©2906. Lur’e, A. I., Operational calculus and its applications 
to problems of mechanics |Operatsionnoe ischislenie i ego priloz- 
heniya k zadacham mekhaniki], 2nd ed., \loscow-Leningrad, 
(Giosud. Izdat. Tekh.-Teor. Lit., 1951, 432 pp. 

This is one of a series of books on mathematics and physics for 
the use of engineers, and accordingly it is essentially a textbook 
on the applications of operation calculus to engineering problems, 
The mathe- 
matical part is slight, but there are numerous applications, treated 
illustrated 
through to 1 umerieal details. 


especiilly to problems of mechanical engineering. 


rather fully and by examples sometimes carried 


For all the applications encount- 
ered in this book it is sufficient to consider operational images of 
sectionally continuous functions which are dominated by an 


exponential function WW exp (sf). For such a function f(t) the 


operational Mage is 


F(p) = po J ev f(tut 
where p s io is a complex parameter and the integral is cer- 
tainly absolutely convergent when s > s. The notation 
F(p) = f(¢) or f(t) — F(p) is used for this relationship. A brief 
summary of the contents will indicate the scope of the book. 
Chap. 1: Definition of the operational image and the so-called 
rules of operational calculus, expansion theorems, evaluation of a 


considerable number of operational images, Heaviside’s unit 


function and its application to the evaluation of the operational 
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images of various types of discontinuous and jump functio 
Chap. Il: Applications to (ordinary) linear differential eq), 
tions with constant coefficients, systems of such equations, «1 
Chap. III: 
mechanics and elasticity which lead to a single differentis 
Chap. IV: 
degree of freedom (leading to systems of ordinary differe 
Chap. V: 
(leading to partial differential equations). 


difference equations, Applications to problem: 


difference equation, Mechanical systems of a { 
Systems of infinite degree of fre 
Chap. VI: The 

Chap. VII: Mis 
laneous applications, including the solution of 


equations). 


plex inversion formula and its applications. 
integra] 
integrodifferential equations by means of the operational « 
lus, and transversal vibrations of beams and plates. 

Courtesy of Mathematical Reviews A. Eerdély 1, USA 


2997. Putnam, C. R., On the least eigenvalue of Hill’s 
equation, Quart. appl. Math. 9, 3, 310-314, Oct. 1951. 

Problems dealing with the propagation of waves in perio 
media lead to Hill’s equation 


x” + [AX + f(ON]x = 0, with fi) ~ 2 c,e 27m (¢ 


n 


j= — @ 


A is a real parameter and f(f) a real-valued continuous peri 
function for —©® <t < ©, which may be represented 1) 
above Fourier series, if the unit of the f-axis has been chos 
properly. The solutions are to be quadratic integrable function- 
Author endeavors to find upper bounds for the least proj 
value uw of the above equation. For that purpose he starts 


Rayleigh’s minimum principle modified for the infinite rang: 


= lim ig.Lb. lout” (u* — fu?) dt ot ” dt] ' 


T-« 


where u belongs to the class of “Vergleichsfunktionen” w) 
together with their first derivatives, are quadratic integ! 
continuous functions just as the solutions and satisfy u(7’) 
Since f(t) is periodic, the expression }. ..{ is independent o! 

Therefore, the limit sign may be removed and 7 may be su 
Then author demonstrates that, becaus: 

hose: 


posed to be zero. 
the quadratic integrability of u, a function y,(¢) may be ¢ 
such that y,(t) < 0; t >t 
above expression evaluated for y, differs from the corresponding 


for a sufficiently large ¢,, and that 


expression for u by less than an arbitrarily small positive nun 
so that uw may be replaced by y, and in the upper limit o! 
by be. author comes to t 


integrals By a further refinement, 


expression 
— fr) dt/o f-& vrdt 
where v is a real-valued continuous function with continuous 


derivatives on 0 < ¢ < Q and satisfies 0(0) = 0(Q) = 0. @ 
for convenience, an arbitrary positive integer. 


BS of Mr"? 


In order to 
upper bounds of w, author chooses for v functions of the type 


N 


2rin(P/Q)t. 


M 
\| 
M= 


r(t) = 


ay ‘ 
n=-—-wN y= Vv 


P is an arbitrary positive integer relatively prime to Q. By 
serting v and f into the above expression, he obtains the relat) 


es 
_— 


p< [(4eP2/Q)En2\a,|* — Eten (Ze a4 an-e)/> |e, 


from which a lot of upper bounds of uw may be constructed 
a, = 1/2i;a4 = — 1/27; a, = Oforn # + 1 is chosen, the relat 
yields for Q = 1: ws w?(2P)? — co + Re(c-2p) and for Q Z 
Bb< 72N? — co + Re(cn) with P = N. 

Ulrich Rost, Germa! 





2999 
mecha 


‘ ”) 
t, QOD 


nt 


3001. 


‘ Rus 





NOVEMBER 1952 








Mechanics (Dynamics, Statics, Kinematics) 
(See also Rev. 3026) 


2098. Landau, L., and Lifschitz, E., The classical theory of 


Le 

fields (translated from Russian by Hamermesh, M.), Cambridge, 

\[u-s., Addison-Wesley Press, 1951, ix + 354 pp. $7.50. 
excellent introductory exposition of electromagnetic and 
tational field theory, largely in the framework of special 
vity, this book treats an impressively broad range of 
mena in an (sometimes deceptively) easy-to-read style. 


fensor ealeulus is introduced and applied as required in the 
sition. Plausibility arguments are used in lieu of proofs as a 


il rule, the distinetion being left to the reader. Reviewer 

| have preferred a little more precision in setting up the 

rr notatiop and manipulation. Translator has (according to 

his preface) refrained from changes beyond correction of errors. 

Electromagnetic waves and radiation, light propagation and 

polarization, and gravitation are discussed, and illustrative prob- 
: contribute to the generally good exposition. 


L. B. Hedge, USA 


2999. Moroshkin, Yu. F., Determination of configuration of 
mechanisms (in Russian), Dokladi Akad. Nauk SSSR (N.S.) 82, 
536, Feb. 1952. 


\ needlessly involved discussion of the trivial fact that the 


oo 


, Ooo 


quations defining the relative positions of the members of a 
e can be stated in terms of the relative directional cosines of 


o 


linate frames connected rigidiy with the members. The 
uitages, if any, of this unfastidious approach are not men- 
d. A. W. Wundheiler, USA 


3000. Jagger, J. G., A textbook of mechanics, London, 
die & Son, Ltd., 1952, xx + 826 pp. 60s.; also available in 
Vol. I: Statics and dynamics, 30s. Vol. II: Mechanics 
and machines, 17s 6d. Vol. III: Elasticity and vibrations, |7s 
Vol. IV: Hydraulics, 17s 6d. 
\uthor presents, in older engineering style, elementary por- 
of particle and rigid-body mechanics, mechanics of simple 
hines, strength of materials (denoted as elasticity by author), 
(denoted as. elastic 


single-degree-of-freedom vibrations 


tions), and hydraulies. Main emphasis is on techniques of 
ing problems. Precise definitions are rarely encountered, and 
effort is devoted to developing general principles from funda- 
the the great 
A working knowledge of differential 


John LL. Bogdanoff, USA 


tal laws. Problems are of standard type, 
rity being numerical. 


ntegral calculus is assumed. 


3001. Reshetov, L. N., Friction in teeth with involute profiles 

‘ Russian), Trudf Sem. teor. Mash. Mekh. 1, 70-80, 1947. 
fhe ‘pressure pole” is the intersection of the line of centers 
a line inclined at the friction angle to the common normal at 
oint of contact. The pressure pole always moves toward the 
point. If two pairs of teeth are in contact, the resultant of 
two reaetions involved is determined, and its intersection 
the center line is the pressure pole. The author determines 
verage displacement of the center of pressure in terms of the 
neces along the path of contact covered during single-contact 
The coeffi- 
of efficiency is shown to be a function of this displacement. 


A. W. Wundheiler, USA 


louble-contact periods, in approach and recess. 


3002. 


Muchnikov, V. M., On a general method of solution of 


the equation of motion of a train (in Russian), Dokladi Akad. 
SSSR (N.S.) 81, 4, 521-524, Dee. 1951. 
train, considered as a uniform elastic cable with mass (loco- 
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motive) attached, passes with constant velocity over a track 
whose elevation is a continuous and piecewise linear function. 
Article is 


an interesting exercise in formal operational mathematies, but 


Longitudinal displacements and stresses are studied. 


several errors and omissions may lead to confusion. 


R. KE. Gaskell, USA 


3003. Toupin, R. A., A variational principle of the mesh- 
type analysis of a mechanical system, J. appl. Mech. 19, 2, lol 
152, June 1952. 

See AMR 5, Rev. 382. 


3004. Morduchow, M., and Galowin, L., On double-pulse 
stability criteria with damping, Quart. appl. Math. 10, 1, 17-23, 
Apr. 1952. 

It is demonstrated that a necessary condition for the stability 
+ (ta t 
TH(t)dt > 0 


assumes successively a set 


of a system governed by an equation of the form .c” 
k(t)e = 0 where f(t) and A(t) are of period 27 that of 
Hence, if f(t) is a simple function, i.e., 
of constant values fi, fs, . fn, then the condition is that the 
weighted mean of these constants, which is equal to the weighted 
mean of the roots associated with each of the separated equations 
For the case of a 
for) < 7 


27, a necessary and sufficient 


with constant coefficients, is not positive, 
ft) =fi, kK) = ka, 
for 7 <i 


double pulse system, 1.e., 7 and 
f(t) = fe, k(t) = ke 
condition is derived. This is done by expressing the general 
solution as a sum of two modes, each characterized by the £eO- 
metric progression of values separated by time intervals of 27. 
The two progression ratios which are expressed in terms of the 
four roots of the two separated equations are required not to 


he constant- 


exceed unity. It is observed that, contrary to t 
coefficient case, the stability of a double pulse system is affected 
by the imaginary parts of the associated roots. In fact, for fixed 
values of the real parts, values of the imaginary parts exist such 
that instability obtains, Leonard Pode, USA 
3005. Skuridin, M. A., The dynamics of lower pairs and the 
kinetostatics of two-link members, considering friction 
Russian), Trudi Sem. teor. Mash. Mekh. 2, 55-100, 1947. 


The svstems considered are: 


(in 


(1) A reetangular shder between 


rectilinear guides; (2) a turning pair; (3) two rigid bars con- 
nected with each other and with the rest of the mechanism by 
means of three turning or sliding pairs. Play is assumed through- 
out. 

As is well known, in dry friction problems a number of cases 
must be examined if there is no initial slipping at some contact 
points; impossibility of the initial conditions, or indeterminacy 
With play present, the 


cause various combinations of contact points are possible. 


number of Cases Increases be- 
The 


paper determines the eases possible for the three systems and 


may occur, 


shows how to define them in terms of the existence of intersee- 
It. is, unfortunately, 
thei 
Their general nature re- 


tions of certain lines In certain regions. 
impossible to state here any specifie results because of 
complexity and need for diagrams. 
sembles that of the familiar problem of a ladder leaning against a 
rough wall and a rough floor. Cases of impossibility arise often; 
and the author favors their interpretation by Prandtl] (occurrence 


A. W. Wundheiler, USA 


of shocks). 


3006. Zinov’ev, V. A., Design of four-bar linkages for given 
positions of crank and lever (in Russian), Trudi Sem. teor. Mash. 
Mekh. 7, 25, 69-84, 1949. 

The author introduces a very minor simplification in the direct 
and exact solution of the (indeterminate) problems: Find four- 


bar linkages given (1) two pairs of simultaneous positions of crank 











456 


and lever, (2) one position and the corresponding velocity of the 
lever. A. W. Wundheiler, USA 

3007. Shulgin, M. F., Poisson’s theorem for the equations 
of dynamics with coupling factors (in Russiun), Dokladiéi Akad. 
Nauk SSSR (N.S.) 84, 3, 453-456, May 1952. 

The method of integration based on successive application of 
the classical Poisson theorem is extended to the equations of 
motion of a holonomic conservative system with coupling faetors. 

Kugene Leimanis, Canada 


©3008. Artobolevskii, I. I., Blokh, Z., and Dobrovol‘skii, 
V. V., Design of mechanisms |Sintez mekhanizmov], \oscow- 
Leningrad, Gosud. Izdat. Tekh.-Teor. Lit., 1944, 387 pp. 

A remarkably detailed and comprehensive presentation of one 
new and two classical methods for the design of cams and link- 
ages. Part I 


mechanisms (Geneva stops, ete.). 


Artobolevskil, 97 pp.) deals with cams and related 
Part IL (Dobrovol’skil, 141 
pp.) presents the Burmester theory of four-bar linkage design 
when a number ( two, three, or tour) of corresponding positions of 
certain members are given, or some similar conditions are pre- 
Part Ill (Blokh, 122 pp.), the most important one, 
introduces a method using complex numbers to specify the 


seribed. 


positions of the hinges, and applies it to LS problems of four-bar 
linkage design and eight problems of five- and six-bar linkage 
design. The conditions combine 2 number of relative link posi- 
tions with angular velocity data, and are more varied than the 
Two more volumes, on computing and spatial 


A. W. Wundheiler, USA 


Burmester ones. 


linkages, are projected. 


3009. Kobrinskii, A. E., On the kinetostatic calculation of 
mechanisms with passive constraints and with play (in Russian), 
Trudi Sem. teor. Mash. Mekh. 5, 20, 5-33, 1948. 

If there is play in its kinematic pairs, a mechanism with passive 
constraints will be statically determinate. The author considers 
a double parallelogram linkage and an ellipsograph whose con- 
necting rod is driven at its center by a crank. Because of back- 
lash, the pair in which driving occurs will change, and such 
changes are accompanied by shocks. Using approximations of 
the first order in the clearances, the author determines the maxi- 
mum reactions in the driving pairs and the velocities of the back- 
lash motions during the change for several relations between the 
clearances, There is also some discussion of accelerations. The 
mathematics is simple and economical. 


A. W. Wundheiler, USA 


$3010. Artobolevskii, I. I., Zinov’ev, V. A., and Edel ‘shtein, 
B. V., A collection of problems on the theory of mechanisms and 
machines {Sbornik zadach po teorii mekhanizmov i mashin], 
Moscow-Leningrad, Gosud. Izdat. Tekh.-Teor. Lit., 1951, 195 


pp 


3011. Egorov, V. V., A graphical method for the determina- 
tion of the positions of spatial mechanisms (in Russian), Trudi 
Vash. Mekh. 7, 25, 5 68, 1949. 


Sem. teor. 3 


The author undertakes a fundamental classification of spatial 
(lower-pair) linkages, and begins, in Assur’s tradition, with the 
Classification of “dyads” [two bars, joined by a lower (‘‘inner’’) 
pair, Whose loose ends carry one (‘outer’) clement of a pair each]. 
If the dvad beeomes rigid when the loose ends are attached to 
fixed mating elements, it is an ‘‘Assur dyad” (of order zero). Be- 
eause of the profusion of types of lower pairs (the author limits 
himself to eight), he obtains 27 Assur dvads. There are more if 
“floating” links (free to rotate about their own axis) are allowed. 


A code of designation is proposed. There is a tentative catalog 
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of the important singular cases in which there is more freedoyy) 
than the Griibler formula allows (e.g., three parallel sliding pairs), 
and their occurrence in mechanisms is exemplified. 

If the positions of the two outer-pair elements are given, 
position of the inner pair is determined as the intersection of ty. 


loci. This is the method of the paper. Procedures of dese 


In view of ¢} 
powerful method of dual numbers [see Dimentberg, F. M., AMBP 


tive geometry are used without any refinement. 


5, Rev. 19], the interest in graphical methods is on the wa 
(author makes no mention of Dimentberg’s work). Questions oj 
assembly and crank existence are discussed in rather gener 


A. W. Wundheiler, USA 


terms. 


3012. Zinov’ev, V. A., Kinematic analysis of spatial four-bar 
mechanisms (in Russian), Trudi Sem. teor. Mash. Mekh. 7, 2s, 
74-98, 1949. 

The author reviews the elementary formulas of spatial point 
kinematics in spherical coordinates, and proceeds to apply the 
purely geometric ones to a linkage with two (adjacent) turning 
and two spherical pairs. Closure of the vector polygon of the links 
is the source of the equations. The method is straightforward, 
pedestrian, and nonspecific. Later, one turning pair is replaced 
by a helical one. The analysis is laborious, and no notice is 
taken of Dimentberg’s work (reference in preceding review 


A. W. Wundheiler, USA 


3013. Grodzinski, P., Application of eccentric gear mecha- 
nisms for obtaining variable angular velocities, Wachinery 79, 
2020, 207-210, Aug. 1951. 

Author describes series combinations of eccentric gearing and 
shider-crank mechanisms, explaining design procedure for obtsin- 
ing output motions with special characteristics. Several ex- 
amples give a good idea of the possibilities of such combinations 


A. 8S. Hall, USA 


Gyroscopics, Governors, Servos 


3014. Stein, T., The optimum regulation of hydraulic tur- 
bines (in German), Schweiz. Bauztg. 70, 20, 287-292, May 1952 

Author investigates the optimum adjustment in the regulatio 
of hydraulic turbines, and the accelerometric governor and th: 
governor with dashpot are compared. If the latter is provided 
with regulating valve of great enough diameter, both kinds « 
governors are identical in function, but the dashpot governor ts 
less sensitive on variations of self-regulation of the network. It 
is also more able to prolong its real time of closure, which appears 
necessary with regard to stability, if the flywheel effect should } 
reduced. 

Reviewer believes that the combination of accelerometric 
governor with dashpot is the way to meet the said requirement 
lsee Nechleba, M., Houille blanche 5, 6, 808-811, Nov.-Dee. 1990). 

Miroslav Nechleba, Czechoslovakia 


3015. Dushkes, S. Z., and Cahn, S. L., Analysis of some 
hydraulic components used in regulators and servomechanisms, 
Trans. ASME 74, 4, 595-601, May 1952. 

See AMR 5, Rev. 1298. 


3016. Dubois-Violette, P.-L., Influence of heat transfer on 
the stability of temperature regulation (in French), C. R. Aco! 
Sct. Paris 233, 1, 26-28, July 1951. 

The phenomenon of cylindrical heat transmission introduces, !! 
the expression for the ratio of the transmission G(p) of a regu 
ing servomechanism, a contribution which is reduced in 





3018 
therm! 
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rity of cases to a factor of the form 1/f(p), f(p) being an 


ver function of p. Then the method of roots equalization 
Dubois-Violette, AMR 4, Rev. 1923] is applicable and per- 
the calculation of the limits of the stability of temperature 





ition. From author’s summary 


3017. Dubois-Violette, P.-L., Influence of heat transfer on 
the stability of temperature regulation (in French), C. R. Acad. 
ci. Paris 233, 3, 232-234, July 1951. 

Concrete examples show how to apply the method of roots 
lization [see AMR 4, Rev. 1923] in the case where the phe- 
ena of heat transfer limit the possibilities of automatic regula- 

specially, results coneerning crucible furnaces are deter- 
|. Ina large measure they can be extended to other types 
stallation, without great changes. 
From author’s summary 


3018. Dubois-Violette, P.-L., Discussion of the stability of 
thermic regulations by the method of roots equalization (in 
French), C. R. Acad. Sct. Paris 233, 14, 730-732, Oct. 1951. 


3019. Brodin, J., Stability and parametric continuity of a 
linear servomechanism with time-dependent coefficients (in 
French), C. R. Acad. Sct. Paris 234, 8, 800-801, Feb. 1952. 

Considering variable linear servomechanisms, the author gives 

madition which is sufficient for stability, and also some formu- 
relating to the continuity of the error signal with respect to a 
rameter. The results, at least in part, are not essentially new, 
| their practical value appears to be slight. 
Courtesy of Mathematical Reviews lL. A. MacColl, USA 


3020. Boothroyd, A. R., and Westcott, J. H., The application 
of the electrolytic tank to servo-mechanism design, ‘‘Automatic 
{ manual control,’’ New York, Academic Press, 87-102, 1952. 
S10 
\uthors demonstrate use of electrically conducting sheet of 
iniiorm thickness for obtaining closed-loop characteristics of 
simple Ward-Leonard servomechanism with and without phase- 
idvanee stabilizing network in error channel. Method is based 
the fact that an infinite conducting sheet with properly spaced 
ctrieal sources and sinks provides complex roots of polynomial 
equations from positions of saddle points (zero potential gradient 
ill directions) in the sheet. By logarithmic conformal trans- 
formation and by ‘“‘matching,” authors develop a practical finite 
trolytic sheet having the properties of the infinite sheet and 
permitting investigation of 3 or 4 frequeney decades. Using a 
el procedure plotting lines of steepest descent from saddle 
its, roots at the assumed stability margin for the system (i.e., 
the ratio of damping to angular frequency equal to 0.4) are 
Accuracies of order of 1°; are shown. 


Walter W. Soroka, USA 


ermined. 


Vibrations, Balancing 
(See also Rev. 3247) 


3021. Heller, R., Transverse vibrations of uniform thin 
bars, J. acoust. Soc. Amer. 24, 3, 273-275, May 1952. 
Continuing the theoretical work of Strehlke, Seebeck, and Lord 
Ravleigh, the transverse vibrations of uniform thin bars subject 
the following end conditions are considered: (a) Both ends 
(b) both ends fixed; (¢) one end free, the other fixed. 
\curate values for the position of the nodes, antinodes, and 


ts of inflection and of maximum curvature are calculated for 
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the first few principal modes of vibration; several errors of long 
standing are rectified; and the amplitudes at the antinodes are 
computed. 
higher order, are given for the node and antinode positions, as 
well as for the amplitudes at the antinodes. 


Approximate expressions, valid for the modes of 


From author’s summary by Benjamin Smilg, USA 


3022. Spiegel, M. R., The random vibrations of a string, 
(Quart. appl. Math. 10, 1, 25-33, Apr. 1952. 

The similarity of the differential equations for an oscillating 
particle and for a linear electrical circuit is used to investigate 
random vibrations of a string by means of the theory developed 
for a system of such equations with special applications to noise 
in electrical networks. To use the theory for this special purpose, 
the string is assumed to be made up of m + 2 particles harmoni- 
cally bound together, and Newton’s law of motion is applied to 
each particle. By a limiting process, the results are carried over 
to a continuous string. Author arrives thus at a 2”-dimensional 
Markoff process and is able to derive results coinciding with 
those obtained previously by G. E. Uhlenberg and G. A. Van 
Lear [Phys. Rev. 38, 15838-1598, 19381]. The limiting process is 
not given in detail. Leif N. Persen, Norway 

3023. Hidaka, K., Vibration of a square plate clamped at 
four edges, Wath. Japonicae 2, 97-101, 1951. 

Aim of this paper is to calculate the approximate value of A for 
the fundamental mode belonging to the boundary-value problem 
in which W’ satisfies the differential equation YAW — AW = 0 
inside a unit square, and the boundary conditions Wo= OW on = 
0 on the edges of the square. He replaces the differential equa- 
tion by a difference equation containing values of W at the nodal 
points of square grid into which the original square is divided, and 
determines the lowest characteristic number for this difference 
equation, This is done for five different sizes of mesh, and then, 
in effect, the supposed true value is obtained by extrapolation 
The result secured is X = 13.29927' 
with an error which the author believes to be about 0.033%. 

W. FE. Milne, USA 


from the five thus computed. 


Courtesy of Mathematical Reviews 


3024. Collatz, L., On the numerical determination of periodic 
solutions in nonlinear vibrations (in German), ZA.WP 3, 3, 193 
205, Mav 1952. 

Author presents approximate method for solving differential 
equations having nonlinear damping or nonlinear spring charac- 
teristics. Method involves expressing the solution in a form 
which can be solved by evaluating terms of Taylor’s expansion. 
The necessary procedures are developed and two examples are 
two-degree-of-freedom 


presented. One example represents a 


system with linear damping and a nonlinear spring. The second 
example applies the procedure to a single-degree-of-freedom syvs- 
tem with nonlinear damping and a linear spring. 


W. J. Worley, USA 


3025. Gernet, M. M., Experimental determination of prod- 
ucts of inertia, and dynamic balancing without a balancing 
machine (in Russian), 7'rudi Sem. teor. Mash. Mekh. 9, 33, 39-52, 
1950. 

The author proves that 7,, = 3(, + 1,) -— Tu, 
/,, and J;,,) are the moments of inertia about the x-axis, /-axis, 
a This 
reduces experimental measurements to six (three about the axes, 
He then turns to the problem 


W here i 


and their bisectant. /,, is the product of inertia Ymry. 
and three about their biseectants). 
of dynamic balancing of a uniformly rotating statically balanced 
form a 


rotor. The (rotating) reactions in the bearings A, B 


couple of moment w?y (12, + J2_.), z being the axis of rotation. 
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Since /,., 1 


two balancing particles can be determined by computation alone. 


can be determined by measurement, two positions of 


\ discussion of the signs of their coordinates is necessary. A 
laboratory experiment is adduced with numerical data. 


A. W. Wundheiler, USA 


3026. Duncan, W. J., A critical examination of the represen- 
tation of massive and elastic bodies by systems of rigid masses 
elastically connected, Quart. J. Mech. appl. Math. 5, part 1, 97 
108, Mar. 1952. 

Author considers a beam of continuous mass and elasticity to 
be replaced by a system of rigid masses lying in the midpoints of 
equal segments while elastic properties remain unaltered, and he 
determines the difference (error) in the dynamical properties of 
the twosvstems. The resulting error in the natural frequency of 
any mode ultimately varies inversely as the square of the number 
of segments. When the masses do not lie in the midpoints of the 
sections, the error is much larger. Asa rough rule, an error of 1 
will not be exceeded if the equivalent system has at least thirteen 
R. M. Rosenberg, USA 


masses In one wave length, 

3027. Kampé de Fériet, J., Generalized harmonic analysis 
and some boundary-value problems (Lecture series no. 12, pre- 
pared by S. I. Pai), Univ. Marvland, Inst. Fluid Dynamics appl. 


NIath., 1038 pp., 1951-1952. 
\uthor introduces function class (p, a) as a generalization of 


$1.75. 
Lebesgue class p. A major result is that classes (2, a) witha > 1 
all contain the physically significant class S of functions which 
have energy spectra, and that classes (2, a) witha & Lare all con- 
tained in S.A further result is that the class of a function is 
Invariant under the application of certain types of integral trans- 
forms. In particular, it is shown that a solution of the heat 
equation is of class S at each instant if its initial value is a fune- 
tion of class S.A formula giving the energy spectrum of the 
solution in terms of the spectrum of the initial value is derived. 
\uthor has provided a lucid explanation of parts of N. Wiener’s 
theory, together with significant contributions of his own. 


Clarence Ablow, USA 


©3028. Hansen, H. M., and Chenea, P. F., Mechanics of 
vibration, New York, John Wiley & Sons, Ine., 1952, xii + 417 
pp. 3S. 

Part Loft book exhibits the characteristics of free, damped, and 
forced one-degree-of-freedom systems admitting of harmonic 
oscillatory analysis, by detailing both graphically and analytically 
the veetorial response of the individual spring, mass, and damper 
components. This emphasis on single elements is fundamental 
to a later development of the mobility method in which built-up 
formed through 


systems ure proper vectorial combinations of 


elements. Paralleling the elemental development, the New- 
tonian equations are derived independently to give the student a 
broader perspective such that he may not become obscured in the 


detailed 
duplication is introduced effecting a severe limitation on the cover- 


mechanics of the unit system. Thus, considerable 


age of engineering applications and practical problems. How- 
ever, 346 well-chosen problems complete with answers cover the 
lust SS pages of the text and in a measure make amends and 
increase the scope of the work For those seeking a solution to 
their own problem, the probability of finding a similar one here is 
good, 

Part IT deals with systems having multiple degrees of freedom. 
Prefacing it is a short 36-page chapter entitled ‘Classical meth- 
ods,” in which the engineer will find a fluent application of the 
Newtonian and Lagrangian methods, unusually complete and 
tensorial calculus, 


without the use of matrix and 


compact, 





APPLIED MECHANICS REVIEWS 


Other topics include an example showing orthogonality of +}, 
principal modes, and the complex variable analysis of a daiped 
vibration absorber. Part II is concluded by a chapter illustypt- 
ing solution of the frequency equation by the Holzer and Gracie 
methods. 

Part ILL consists of a timely and well-measured introduction to 
elastic systems, transient vibrations, and nonlinear vibrations. 
the latter confined largely to solutions in elliptic functions, 4 
chapter is devoted to each topic and illustrations include R 
leigh’s method, relaxation frequency, indicial admittance, and 
impulsive response, together with Duhamel’s integral fo; 
general forcing function, all developed directly without referc: 
to the Laplace transform, Fourier series, or boundary-value prob- 
lem techniques. 

Book may be characterized as a unique attempt to conve) 
the student the unifving experience and universal tool found i 
mathematical analysis together with some of the physical 
numerical methods useful in engineering analysis of special typos 
of problems. To this end, it is recommended to senior snd first- 
vear graduate students for whom it was written, and also to 
others, for its clarity and detail. R. 1. Leutzinger, USA 

3029. Graffi, D., Forced oscillations for several nonlinear 
circuits, Ann. Math. Princeton 54, 3, 262-271, Sept. 1951. 

Consider the svstem 11%; + Mats + gi’(1i)e1 + 201 /C) = 
May + Latin + geo’ (x2).t2 + a2/Co = e2(t). 
g,(0) = 0, lim,;z;-0g;(4)/2 = R; > 0, e; periodic of period 7 
C.>0, L; > 0, M? < Lybe, MRC, + RC)? < 4R,C,R:C.L,] 
Then a periodic solution of period 7° exists. The proof is based 


Assume gq; Continuous 


on Brouwer’s fixed-point theorem. 


Courtesy of Mathematical Reviews J. L. Massera, Urugua 


3030. Looney, C. T. G., Steady-state forced vibration of 
continuous frames, roc. Amer. Soc. civ. Engrs. 78, separ. no. 136, 
21 pp., June 1952. 

In this interesting paper, author considers technically impor- 
tant problem of steady-state damped vibration of continuous 
an oscillatory force having a fre- 
Method 
(1) Assuming members to be simply 


frames due to excitation by 
quency f very near one of the lower resonant frequencies. 
consists of following steps: 
supported, compute amplitudes of end slopes of loaded member; 
(2) for each member, compute magnitude of oscillatory end mo- 
ment of frequency f which produces unit end slope, and comput: 
corresponding slope at far end of member; (3) liquidate join! 
discontinuities assumed in step (1) by means of an iterative pro- 
Author 


extends method to cases involving sidesway, demonstrates vec- 


cedure using stiffness and carry-over factors of step (2). 


torial correction for concentrated mass, and presents examples 
Reviewer notes that formulas used by author in (1) and (2 
closely related to series expressions used by Sir Charles Inglis 1! 
1934 [see also AMR 4, Rev. 4374], and step (3) may be thought 
of in terms of mechanical admittances. It is noved also tha! 
expression quoted by author for response in general case as lin 
combination of natural modes erroneously indicates a com 
phase angle for all terms. This assumption may be sufficient!) 
accurate only when the forcing frequency is nearly equal to on 
the natural frequencies, in which case the corresponding 1 
The paper, however, is limited later on to ¢! 
John FE. Goldberg, USA 


will predominate. 
case by the author. 


3031. Lurie, H., Lateral vibrations as related to structural 
stability, J. appl. Mech. 19, 2, 195-204, June 1952. 

Author establishes a relation, approximately linear, bet 
the buckling loads of plates and beams under edge thrust and 1! 


squares of the frequencies of the lateral vibrations. This re: 
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is linear in cases where the modes of free vibrations are 
tical to the buckling modes. The significance of this ap- 
ch is that the buckling load can be predicted by measuring 
natural frequency w? of free vibration first with no end load, 
with an end load below the buckling load. A straight line 
een these two points intersects the load axis (w? = 0 axis) 
he eritical load. The test 
vs discrepancies in case of plates. Various test results are 
n. A. C. Eringen, USA 


is nondestructive. [experiment 


Wave Motion, Impact 
(See also Revs. 2987, 3132, 3269) 


3032. Rakhmatulin, Kh. A., Transverse impact on a flexible 
filament by a body of given form (in Russian), Prikl. Mat. Mekh. 
16, 1, 23-34, Jan./Feb. 1952. 

\ theoretical design of motion is adopted to solve the problem 

transverse Impact on a straight flexible filament of infinite 


eth by a body of arbitrary form. An application of the 


eral ideas is given in two special cases: (1) The striking body 
In the 


case, elastic deformations are considered; it is shown that 


wedge, (2) the striking body is a circular cylinder. 


loss of energy occurs if the force discontinuity is passed and a 
plausible explanation of this phenomenon is given. Treating the 
usverse Impact by a circular cylinder, author takes account of 
istic deformations and shows how the problem of transverse 
A table contain- 


ng kinematographic analysis of the transverse impact by a wedge 


mpact could be solved by numerical methods. 


| by a cireular evlinder on a rubber cord of 8-mm diam is 
1] 
ata 


ed for justification of the theoretical design of motion. 
J. Berdnek, Czechoslovakia 


3033. Geleji, A., Duration and efficiency of the impact proc- 
ess in forging (in German), Acta Techn. Hung., Budapest 1, 3, 
299-317, 1951. 

\ constant force, equal to the resistance to plastic flow of the 
part to be forged, decelerates the tup and accelerates the anvil. 
The forging period ends when the velocities of the tup and anvil 
wcome equal. The kinetic and elastic energy of the tup and 
nvil at this instant is the ‘loss’? used in calculating efficiency of 
the forging process. 

elastic energy stored under impact in infinite foundation is also 
ileulated, but the reviewer considers that the basic assumption 
ised (equivalent to replacing the infinite solid by a long column 
luving the same cross-sectional area as the forging) is unjustified 

displacements in semi-infinite solid under uniformly dis- 
tributed) load: 

,’ p. 368]. 


Timoshenko and Goodier, “Theory of elastic- 
G. Sved, Australia 


3034. Crook, A. W., A study of some impacts between metal 
bodies by a piezo-electric method, /?roc. roy. Soc. Lond. (A) 212, 
1110, 377-390, May 1952. 

I:xperiments were performed in order to verify the Hertz- 
“unt Venant theory on impact, that is, the relation between the 

itive displacement and velocity after impact of the two bodies 

iliding and the force generated. The results agree closely with 
theory, within the elastie range. In the plastic range, a 
mstant pressure” is found and an explanation of it is given on 
basis of quasiviscous behavior. This explanation is not clear 


| gives the impression that, at the time of the paper, an inter- 


pretation of the relation between foree and deformation under 
pact was still to be found. 
iation of stress were situated at the struck end of a lead bar, 
tween such end and 


Piezoelectric ervstals for the deter- 


an anvil. This may appear necessary to 
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avoid chattering of the crystal. However, the system may 

damp out the impact, increasing its duration and decreasing the 

maximum force, thus limiting the explored range of frequencies, 
C. Riparbelli, USA 


3035. Davies, T. V., Gravity waves of finite amplitude. III. 
Steady, symmetrical, periodic waves in a channel of finite depth, 
Quart. appl. Math. 10, 1, 57-67, Apr. 1952. 

Author studies steady, symmetrical, periodic waves in a chan- 
nel of finite depth, using 2 method similar to the method ex- 
plained for waves in a channel of infinite depth [see AMIR 5, Rey. 


o--) 


355}. Here also, author approximates the nonlinear boundary 
condition by another nonlinear condition and obtains a solution of 
first approximation; he also suggests a method for deriving higher 
approximations, but a demonstration of it is not given; solution 
seems only ‘fairly certain.”” Another point to be mentioned is 
that (author remarks) uniqueness of solution has not been solved. 
Nevertheless, author obtains a formula for velocity of propaga- 
tion of the waves and for the breaking condition at the crest. He 
demonstrates, also, that the problem of the infinitely deep chan- 
nel and the solitary wave are merely particular cases of given 
solution to the order of approximation in this paper. 

Reviewer considers paper interesting; therefore, it would be 
important if author could demonstrate the convergence of higher 
approximations because, in this way, he would be certain that 
method approximates an irrotational system of waves; then 
demonstration of uniqueness of solution of first approximation 


would be useless. Giulio Supino, Italy 


Elasticity Theory 


(See also Revs. 2985, 3017, 3044, 3049, 3055, 3099) 


3036. Teuissier du Cros, F., On the fracture of a brittle prism 
along a longitudinal plane of symmetry (in French), C. R. Acad. 
Net. Parts 234, 3, 296-297, Jan. 1952. 

3037. Legendre, R., Plane elastostatics (in French), Rech. 
aéro. no. 27, 3-5, Mav /June 1952. 

Any biharmonie solution can be written in terms of two inde-. 
pendent functions of the complex variable z. L. Sobrero [Mem, 
Atti. Accad. Italia 6, 1 64, 1934] has expressed biharmonic solu- 
tions with the help of a single hypercomplex function. It is 
shown that these difficult methods can be replaced by a simpler 
method involving the use of a single doubly complex function of 
the type F(z + €2, €), € being a small parameter such that e? and 
its higher powers can be neglected. The expansion of F to the 
first power of € gives a biharmonic solution. 

In cases when singularities like concentrated loads have to. be 
this 


The case of a 


considered, method is found suitable for practical 


disk 
loads at two points not on the same diameter is discussed in 
detail. B. R. Seth, India 


very 


applications. circular with coneentrated 


3038. Mossakovskii, V. I., On estimation of displacements 
in spatial contact problems (in Russian), Prikl. Mat. Mekh. 15, 5, 
635-636, Sept. Oct. 1951. 

When the distributed pressure p at a contact surface is known, 
to find the deformation and the resultant force and moments Is a 
comparatively easy problem. The difficulty usually lies in find- 
ing p. However, from an estimated or known value of the sur- 
face deformation, the resultant forees and moments can be ob- 
The formulas 
Author 
points out that the same formulas were obtained earlier by L. A. 
Fk. Niordson, Sweden 


tained from the formulas derived in this paper. 
are specialized to a contact surface of elliptic form. 


Galin in another way. 
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3039. Vainberg, D. V., Method of discrete connections in a 
biharmonic contact problem for elastic bodies with circular sym- 
metry (in Russian), Vokladi Akad. Nauk SSSR (N.S.) 80, 6, 
8H5 S866, Oct. 1951. 

A thin ring, strengthening a hole in an infinite plate, is caleu- 
lated approximately as a ring on elastic supports by substituting 
the continuous connection with connection at certain points. 

Z. Bazant, Czechoslovakia 


3040. Guyon, Y., Stresses near the ends of prismatic bodies 
which are loaded on their end surfaces (in French), Publ. int. 
Assn. Bridge struct. Engng. 11, 165-226, 1951. 

First part of paper deals with a half strip in plane strain, 
londed along the end face by arbitrary forces. An approximate 
solution is obtained using Fourier series which are later expressed 
in finite terms. The approximation is refined for symmetrical 
normal loads by iteration. Extensive tables are given for the 
stresses under a single force of any position and inclination to the 
end lace 

Second part Of paper deals with rectangular prism loaded on its 
end tace by symmetrically distributed normal forces. Approxi- 
mate solution is obtained by use of double Fourier series. Nu- 
merical evaluation of results is given for a particular case, 


W. T. Koiter, Holland 


3041. Okubo, H., The stress distribution in a shaft press- 
fitted with a collar, 7.1.1\/.\/ 32, 6, 178 186, June 1952. 

Author introduces stress functions satisfving the boundary 
conditions and the biharmonie equation. The derived expres- 
sions for radial stresses are in the form of a slowly convergent 
series and tedious to calculate. Making use of an approximate 
equation, author shows that the discrepancy between his exact 
and approximate solutions is about 2.2°;. 

Correcting factors to be used with the conventional formula 
are tabulated for various ratios of shaft and hub dimensions. To 


take Into account the difference in) materials, corresponding 
Wilhelm Ornstein, USA 


changes are presente dl. 


3042. Higuchi, M., Calculation of the stresses of the ortho- 
tropic strip with a hole, Rep. Res. Inst. appl. Mech., Kyushu Univ, 
1, 1, 33-45, Jan. 1952. 

Solution is given in terms of stress functions for the plane stress 
problem of a strip of finite width and infinite length with different 
moduli in the transverse and longitudinal directions, and having 
a centrally located elliptical hole. Constants are determined for 
the strip subjected to longitudinal tension. Evaluation of 
stresses is made for strips of spruce and oak containing circular 
hole having diameter one half of the width of the strip. Results 
are compared with strips of isotropic material and indicate 
maximum stress is greater for the orthotropic case. 


M. V. Barton, USA 


3043. Nardini, R., On the energy dissipated by periodic 
forces through elastic hysteresis (in Italian), R.C. Mat. Appl. 10, 
3 4, 371-390, July / Dec. 1951. 

Author considers an elastic body and supposes the forces act- 
Ing on it, the strain and the stress, are periodic; he supposes also a 
lug of the stress behind the strain, therefore a dissipation of energy 
by hysteresis in the body. He gives a lower bound for the energy 
dissipated in a period and studies in detail the case in which only a 
couple with lever zero is acting on the body. He estimates, also, 
the numerical value of energy dissipated in the earth by the 
attraction of the moon; this value proves the reduction of earth’s 
Dario Graffi, Italy 


angular velocity. 
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Experimental Stress Analysis 
(See also Revs. 3018, 3094) 


3044. Frocht, M. M., Guernsey, R., Jr., and Landsberg, p., 
A photoelastic re-examination of notched tension bars, J. «, 
Mech. 19, 1, p. 124, Mar. 1952. 

Tension bars with semicircular grooves have stress conce: 

In 1937 Neuber publish 
calculation method based on an interpolation between theore 
limits. 


tion factors between one and three. 


In 1947, Chih-Bing-Ling published similar factors 
rived from a theoretical solution. Authors re-examine the pr 
lem by means of the latest refinements of photoelastic mess 
ments. The results give values of the stress-concentration 
tors, which lie in the neighborhood of the curve of Neuber I 
considerably below the curve of Ling. Therefore, authors 
lieve that a re-examination of the mathematical solution of | 


is indicated. H. Neuber, Germs 


3045. Bergen, J. T., Analysis of localized stresses in drilled 
calender rolls, Proc. Soc. exp. Stress Anal. 9, 2, 13-20, 1952 
Calender rolls used for rolling plastics often have drilled ly 
near the roller surface for circulation of a coolant. The | 
A full-seale bakelite model ot 
tion of a roller was eaused to roll on a rubber wedge, snd t! 


cause stress concentration, 


stresses were calculated from the photoelastic fringe patt: 
The force on the axle of the roller was also measured. To det 
mine the stresses in the prototype, it was necessary to determi: 
the force it exerted on its axle. Corresponding stresses 0! 
prototype and full-scale model are in the same ratio as the | 
on the axles per unit width of roll for the two cases. 

Irwin Vigness, USA 


3046. Biihler, H., and Schreiber, W., Measurement of resid- 
ual stresses in bars and pipes by means of strain gages 
German), ZV DI 94, 8, 216-218, Mar. 1952. 

Authors recommend vacuum-drying of ERS gages when us 
Zero drift, whic! 
of greatest importance in residual stress measurements, is 


connection with Sachs boring-out method. 
mentioned. Measurements carried out on one 150-mm di 
steel bar show that, by using two gages In parallel and two pairs 
series, round circumference average stresses can be determined 


R. Week, England 


3047. Sjéstrém, S., and Gunnert, R., Measurement of resid- 
ual stresses (in Swedish), /ndustrit. Norden 79, 23, 303 305, 
Nov. 1951. 

Authors discuss different principles for measuring residu 
stresses in heat-treated or welded parts. Thin parallel layers 
an initially flat test specimen are successively polisned away, 
the ensuing change of curvature is measured. From thu 
sumption that the residual stresses are constant in surfaces pa! 
lel to the polished one, those stresses may be computed.  T 
method by Stiablein and others is modified by Sjéstrém, who nu 
ures the strain with a strain gage on the surface parallel to | 
polished one instead of measuring the curvature. 

To find residual stresses in a welded plate at some given po 
Gunnert measures the distances between eight small com 
cavities at the surface of the plate on a circle of about 9-! 
diam. Then, a concentric annular groove is drilled outsicd: 
The material bet 
the cavities is then released of stresses, and by measuring 


cavities to a depth of at least 6 mm. 


new distances, one can find the initial residual stresses. 
Frithiof I. Niordson, Swed: 
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3048. Ramachandran, G. N., and Chandrasekharan, V., 
Photoelastic constants of sodium chlorate, Proc. Indian Acad. 
Nc. (A) 33, 3, 199-215, Mar. 1951. 

om observations on crystals compressed along [100], [110], 
(111) directions, qui — qi2, git — Gis, and qy; Were evaluated. 

\!| the four constants were independently obtained by combining 
With polarization measurements of light diffracted by ultra- 

‘ waves in the crystal. The values are: gi = 1.48, ge = 
SSS, gis = 2.89, gaa = —1.58 X 10-3 em? dyvne™!; py = 0. 173, 
0.258, pis = 0.223, pas = —O0.0187; qi, and qi; are different, 

- is to be expected from Bhagavantam’s theory for crystal classes 
id 7}. 
observation along the Y- and Z-axes differ by as much as 70%, 


For stress along Y-axis, the values of birefringence 


hich is the largest observed so far for a cubic ervstal. 


From authors’ summary 


Rods, Beams, Shafts, Springs, Cables, etc. 
(See also Revs. 3041, 3060, 3067, 3080, 3086) 


3049. Donnell, L. H., Bending of rectangular beams, .//. 
VWech. 19, 1, p. 123, Mar. 1952. 

\ solution for the bending of rectangular beams under con- 
ious normal load distribution acting on the top and the bot- 
1 surface is obtained as the sum of an elementary bending 

ry solution and corrective terms involving the prescribed 
mal load distribution, its derivatives, and the transverse 
wrdinate of the beam. Those cases involving discontinuous 

id distribution may be solved by separate treatment of these 

The 

tter than that of the well-known Fourier solutions. 


Conrad C. Wan, USA 


scontinuities, convergence of the present solution is 


3050. Caquot, A., Note on the torsion of a straight beam 
built in at one end and free at the other (in French), Ann. Ponts 

huss. 122, 2, 127-130, Mar./Apr. 1952. 

The effect of fixing one end of a thin-walled cylinder under tor- 

1 is found to diminish exponentially as the distance from the 
fixed end increases. This result is known, but no references are 
given even to the work of L. N. G. Filon, K. Wolf, or S. Timo- 
slit nko. 

erence has been given), and it is pointed out that the difference 


The evlinder treated is one used by Fsslinger (again no 


etween the numerical results calculated by her and those given 
the classical theory is due to the fixing of the end section and 

t to the bending of the fibers. B. R. Seth, India 
3051. Esslinger, M., Mile., Torsion of curved I-beams (in 

French), Ann. Ponts Chauss. 122, 2, 181-149, Mar./Apr. 1952. 
The differential equation is given which governs small flexural 
sion of a circular I-beam. For a beam clamped at one side, 
‘at the other side, and whose center line is a quarter of a 
le, the following basic loading cases are worked out: (1) Con- 
‘taunt torsional couple, constant shear force, and zero resultant 
ding couple in a normal plane; (2) pure torsional couple in 
free normal plane, so in an arbitrary normal plane there is a 
The re- 


sults of a numerical example coincide with experimental results. 


sional couple, bending couple, and zero shear force. 


The flexural torsion reduces the deformations considerably. 
W. L. Esmeijer, Holland 


3052. Wahl, A. M., The calculation of rectangular bar helical 
springs, J. appl. Wech. 19, 1, 119-122, Mar. 1952. 

Helical springs of square or rectangular section are used where a 
‘rge amount of energy must be stered in a small space. Author, a 


nized authority, gives a concise presentation about these 
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types of springs and their advantages and disadvantages. The 
given formulas and charts for calculating stress and deflection, 
taking the curvature effect into account, are very useful for the 


designer. P. Kohn, Czechoslovakia 


3053. Allen, H. N. G., and Jones, T. P., Epicyclic gears, 
Trans. Inst. mar. Engrs. 64, 5, 79-99, May 1952. 

Authors survey briefly some of the historical background of 
epicyclic gearing development and discuss the basic design prin- 
ciples of some well-tried forms likely to appeal to marine engi- 
The importance of manufacture to insure 


neers. accurate 


successful operation is stressed. The advantages of this type of 
gearing, including the savings of weight and space, are illustrated 
for a number of applications, and some comparisons are made be- 
tween parallel shaft and epiecyclic gears. Particular reference is 
made to the use of epicyclie gearing with marine auxiliaries, 


From authors’ summary 


3054. Tuplin, W. A., The form of tooth surfaces of creep-cut 
helical gears, Engineering 172, 4478, 4474, 4475, 4476; 484-486, 
517-519, 550-552, 582; Oct., Nov. 1951. 

Author considers in detail, by geometrical methods, tooth sur- 
faces produced by hobbing with varying amounts of “creep” and 
concludes that (1) creep is desirable, i.e., error cycles per revolu- 
tion of work table should not be an integer; (2) every rotating 
part has its own error eycle and, hence, creep fraction; (3) 
denominator of creep fraction should not be less than 30; (4) best 
overlap of cuts is obtained with creep fraction approximately 
fraction should therefore lie between 14/30 and 12/30; (5) varia- 
tion in feed on noncreep machine leaves ridge pattern unaffected 
and roughness nearly unaltered; (6) creep finish and high spot 
distribution are materially affected by feed rate; effeets of various 
feed rates, therefore, should be calculated beforehand to deter- 
mine best compromise between cutting time and finish. 

Ewen M’Ewen, England 


3055. Weinstein, A., On cracks and dislocations in shafts 
under torsion, Quart. appl. Math. 10, 1, 77-81, Apr. 1952. 

Author extends the application of the theory of axially sym-' 
metric motion of a fictitious incompressible fluid in a space of five 
dimensions to the torsion problem of shafts of revolution, using 
the method of sources and sinks distributed outside the axis of 
symmetry. Theoretical formulas are derived for the stress con- 
centration and displacements (1) in a flat interior crack, which is 
defined as a disk separating the material, with no stress across the 
surface, perpendicular to the axis of symmetry, and (2) in a dis- 
location, a surface of discontinuity for the displacements but with 
continuous stress across the surface, of the same size as the erack. 
The only admissible dislocation is, in this case, a rigid rotation of 
Author 
states that the method presented can be immediately applied to 
MI. Kuipers, Holland 


the negative side of the disk relative to its positive side, 


cavities of the form of oblate spheroids. 


3056. Chow, L., Conway, H. D., and Winter, G., Stresses in 
deep beams, Proc. Amer. Soc. civ. Engrs. 78, Separ. no. 127, 17 
pp.» May 1952. 

Authors use method of a previous paper [AMR 5, Rev. 1029] to 
calculate distribution and magnitude of bending and shear stresses. 
Results are presented graphically for beams simply supported at 
Load- 
Distributed load, upper edge; dis- 


the lower edge having height-length ratios of 1/2, 1, and 2. 
ing conditions covered are: 
tributed load, lower edge; 
edge; 
trated loads and reactions are treated as if distributed over one 


concentrated load, center of upper 


and concentrated load, center of lower edge. Concen- 











462 


tenth of the beam’s length. Case of loading at the third points of 
the upper edge is treated for height equal to length. Application 
to reinforced-concrete design is discussed. 


C. M. Tyler, Jr., USA 


Plates, Disks, Shells, Membranes 
(See also Revs. 3037, 3042, 3068, 3069, 3088, 3104, 3109) 


3057. Ufiyand, Ya. S., Application of the Mellin transforma- 
tion to the problem of bending of a thin elastic plate of wedge 
shape (in Russian), Dokladi Akad. Nauk SSSR (N.S.) 84, 3, 
163 465, May 1952. 

Deflection w of the plate is expressed in polar coordinates r, 6. 
Phe fourth-order partial differential equation for w is— trans- 
ormed into an ordinary one in #@ by means of a Mellin transform. 
his ordinary differential equation is readily solved, and inver- 
sion of the transtorm vields solution w. 

Author studies the Sper iil cuse of a concentrated force acting 
it the axis of svmmetry ona simply supported plate, and expresses 
the solution as arenl integral, which is evaluated for the case 
ofa right-angle wedge 

lor the case when one wedge edge is simply supported and the 
other clamped, author computes the bending moment distribu- 
tion along the clamped edge for a right-angle wedge. A similar 
result is obtained for a half-infinite plate where the edge 6 = 0 is 
clamped and @ = 7 is simply supported. 

IF. I. Niordson, Sweden 


3058. Munakata, K., On the bending of a rectangular plate 
with four clamped edges, Wem. Coll. Sci. Univ. Kyoto (A) 26, |-8, 
1950. 

By means of a conformal mapping of the rectangle into the unit 
circle, author transforms the problem into one requiring the deter- 
mination of two analytic funetions in the circle. The main prob- 
lem coneerns the fulfillment of appropriate boundary conditions 
on the circumference ot the circle. This is done by means of 
series developments in) Legendre polynomials, leading to an 
infinite set of linear equations to determine the coefficients. The 
first four terms of the series are evaluated, and comparisons are 
made with results obtained by other methods. 

J. J. Stoker, Jr., USA 


3059. Nash, W. A., Several approximate analyses of the 
bending of a rectangular cantilever plate by uniform normal 
pressure, J. appl. Mech. 19, 1, 33.36, Mar. 1952. 

See AMR 5, Rev. 389 


3060. Kerkhof, W. P., The calculation of thick-walled cylin- 
drical shells of carbon steel subject to internal pressure, /ngenieur 
64, 18, W.21-W.24, May 1952. 

Author points out that existing design methods for thick-walled 
eviinders under internal pressure make use of Lamé’s elastic 
theory and a permissible value of the maximum stress. Further- 
more, such analysis does not reflect the true physical behavior of 
the eylinder with regard to vielding, excessive deformation, or 
rupture. Tle then presents formulas from various sources to 
more correctly describe (1 vielding at the inner surface of the 
evlinder, (2) deformation and rupture at temperatures below 
650 Fb, (3) deformation and rupture at temperatures above 650 F. 
Finally, author concludes that the simple thin-walled eylinder 
formulas can be used with safety for thick-walled shells. The 
permissible stress is chosen from a tensile test or a creep test and 
modified by a factor of safety. 


Reviewer is not convinced that author’s recommendations pre- 
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sent any improvement over existing design methods. Howey, 
article does bring to the attention of design engineers the fact t| 
the common basis of design does not comply with the true phys; 
behavior of cylinders under pressure. M. C. Steele, Scotland 
3061. Stippes, M., and Hausrath, A. H., Large deflections of 
circular plates, J. appl. Mech. 19, 3, 287-292, Sept. 1952. 
Author solves von Karmsin’s general equations for unifi 
load and simply supported edges by a perturbation method 
for small load parameters. Deflection and stresses are giver 
series form on assuming the perturbation method valid when Jou 
parameter ix not small. Series converges slowly, whereas energ 
method of Way (1938) is fairly quick, but has advantage of shovw- 
Ing physical interdependence of quantities more Clearly 
allows analvsis of concentrated loads. Coefficients of serie: 


tabulated. KK. H. Swainger, Engliat 


3062. Klebowski, Z., Application of the theory of a beam on 
an elastic foundation to certain structures (in French), / 
Acad. Polon. Set. Lettres 1, 2, Suppl., 173-199, 1950. 

The problem is to Investigate the phenomena produced | 
uniformly distributed cireular-area load acting on an annu 
plate fixed at one end of a tube. The originality of the result 
obtained by author consists of a method which provides an eas 
way to take account of the finite length of the tube. On th: 
basis of Winkler’s theory of a beam on an elastic foundatior 
author considers as such a beam a longitudinal element of the tuby 
of finite length, finding integration constants for the eases of thi 
tube end loaded with uniformly distributed radial force P Kg. er 
and bending moment WKg em/cem. Detailed tables giving thi 
integration constants for tubes of various characteristics permit 
the results to be apphied to the practical problem of finding P s1 
M at the junction of tube and plate. The chief field of appli 
tion of the results is the computation of flanges of various indu 


trial vessels under pressure. K. Zarankiewiez, Poland 


3063. Salerno, V. L., and Levine, B., General stability of rein- 
forced shells under hydrostatic pressure, Polyt. Inst. Brooklyn, 
Dept. aero. Engng. appl. Mech., PIBAL Rep. no. 189, 29 pp 
Sept. 1951. 

A strain-energy method of analysis is given of the problem « 
general instability (that is, instability over several bays) unde: 
uniform external pressure of a circular evlindrical shell reimforced 
by end bulkheads and by intermediate ring frames. — [t is assumed 
that negligible strain energy is stored in the end bulkheads 
that the shell is there either simply supported or clamped. Ap 
proximations in the algebraic analysis are discussed, and an | 


trative numerical example is worked. H. G. Hopkins, UsA 


Buckling Problems 
(See also Revs. 3031, 3063) 


3064. Michielsen, H. F., The computation of flexural-tor- 
sional buckling loads, J. appl. Mech. 19, 2, 214 219, June 1952 

The solution of the cubic equation given by Kappus for 
torsional buckling load of a column often leads to insufficien! 
accurate results. To avoid the loss of aecuracy, autho S 
altered the equation by an ingenious series of transformatlo 
which finally yield an iterative form of solution. A thoroug! 
study has been made, and examples of the technique are give! 

teviewer recommends reference to Goodier, J. N. [Carw 
Univ. Engng. Exp. Sta. Bull. nos. 27 and 28; Dee. 1941 and J 
1942}. Goodier has shown that the theory can be simplifir 
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the origin is taken at the shear center, thereby causing Kappus’ 


is R, and R, to vanish. R. B. McCalley, Jr., USA 
3065. Stowell, E. Z., Compressive strength of flanges, 
VACA Rep. 1029, 14 pp., 1951. 
sce AMR 3, Rev. 1888. 


3006. Hoff, N. J., Boley, B. A., Nardo, S. V., and Kaufman, 
Sara, Buckling of rigid-jointed plane trusses, roc. Amer. 
Engrs. 76, Separ. no. 24, June 1950 = Trans. Ame 
Enars. 116, 958-986, 1951. 
lest results are presented on eight braced frameworks 45 to 60 
These 


show that convergence criterion of Hardy Cross moment-distri- 


Soc. 
r. Soc. cv. 


ong, 15 to 20 in. deep, and having 13 to 15 members. 


ution method can be used with confidence to predict buckling 
ds if effect of gusset plates on stiffness and carry-over factors is 
en into account. Computed buckling loads based on assump- 
that gusset-plate contribution to bending rigidity can be 
pproximated by a hyperbolic law generally vield conservative 
3 of the 
The assumption of 


esults when the gusset-plate length is less than about 
ngth of the member to which it is attached. 
finite rigidity for gusset plate region gives unconservative re- 

ts. Charts are presented for effect of gusset plates on stiffness 

carry-over lactors, Reasonable agreement between theory 
1 experiment was found for two frameworks which buekled in 
inelastic range. Nevertheless, further investigation of this 
roblem is suggested by authors because large bending moments, 
hose magnitude eould not be predicted theoretically but which 
ufluenced the effective modulus, were observed in the bars of the 
An illuminating discussion of the 


Samuel Levy, USA 


ramework prior to buckling. 


nvergence criterion is given. 


3007. Saibel, E., Buckling of continuous beams on elastic 
supports, J. Franklin Inst. 253, 6, 563-566, May 1952. 

By minimizing the potential energy of the elastically supported 
ontinuous beam under axial compressive force, author shows 
that the equations and boundary conditions for the case of equal 
stiffness and equal spacing of the supports are identical to the 
quations and boundary conditions of the stretched vibrating 
ord carrying equal masses equally spaced. The known solution 
i the latter problem can be applied directly to determine the 
tiffhess required to make the supports behave as though rigid. 
This closed solution is considerably simpler when compared to 

rlier exact and approximate solutions of Boobnoy, Wlitchieff, 

| Timoshenko. H. A. Lang, USA 


3068. Fliigge, W., The optimum problem of the sandwich 
plate, J. appl. Mech. 19, 1, 104-108, Mar. 1952. 

Paper considers the optimum design of flat sandwich plates by 
The 


roblem is to find the minimum weight for a given loading under 


equating the over-all buckling and wrinkling stresses. 
conditions that the dimensions of the londed edge and the 
e modulus and density are fixed, with only the general type of 
ore material specified, leaving the core density open within a 
prescribed range. 

Paper is concerned mainly with the method of analysis, and no 
onelusions are drawn about specific materials or proper core 
nsities for optimum design. George Gerard, USA 

3069. Plantema, F. J., Theory and experiments on the elas- 
tic over-all stability of flat sandwich plates, Thesis, Techn. 
Hogeseh. Delft, 67 pp., 1952. 

\uthor uses method of partial deflections to obtain buckling 

ds and compares his method to those of Bijlaard, NACA, 
Forest Products Laboratory, and others, for many particular 
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cases. In some cases, his method appears to be shorter than the 
others, but in other cases it does not appear to be too satisfactory 
(cannot handle all the boundary conditions). Author complains 
that published test data are too limited and do not consider the 
devotes half of his paper to. the 


Pest 


results are 20 to 5067 below calculated values, with large scatter 


proper variables, whence he 
fabrication and testing of ten test specimens (in triplicate). 
in the three similar specimens of each type. Author argues that 
the initial deviations from flatness and weak regions of the core- 
to-face joints produced the low test loads. 

B. Ik. Gatewood, USA 


Joints and Joining Methods 
(See also Rev. 3111) 


3070. Howard, D. M., and Smith, F. C., Fatigue and static 
tests of flush-riveted joints, VACA 7N 2709, 38 pp., June 1952. 

Pertinent to the design of flush-riveted aluminum-alloy aireratt- 
joint details under repeated load, extensive tests showed superi- 
ority in both fatigue and static strength for the dimpling proce- 
dure as compared with machine countersinking. Considering 
joints using machine countersunk holes, comparison involving 
fatigue strength showed Alelad sheets better than bare sheets, lap 
joints better than butt joints. In both of the foregoing com- 
parisons, no difference was noted with regard to static strength 
Materials included 248-T3 and 75S8-T6 in both bare and Alelad 
thickness of 0.032 in. and 76S-T6 Alclad 0.064 in. thick. No 
satisfactory single relation between static properties and fatigue 
life covering the four materials could be found. 

From authors’ summary by B. G, Johnston, USA 


3071. Ball, J. G., and Cottrell, C. L. M., The weldability and 
mechanical properties of a series of low-alloy steels, J. /ron Nicel 
Inst. 169, part 4, 321-336, Dec. 1951. 

Difficulty in fillet-welding low-alloy structural steels arises 
from cracking due to excessive hardening in heat-affeeted zone 
Twenty-seven experimental steels with constant carbon and 
molybdenum contents and varying contents of nickel, chromium, 
and manganese were investigated with respect to weldability by 
teeve cracking test and with regard to mechanical properties by 
Steels of 0.15% 


give best combination of mechanical strength after normalizing 


tensile test. carbon and 0.25°7, molybdenum 
in !/>-in. square sections if alle ved by O.8°; of manganese, nickel, 
and chromium. Tempering at 600 C improves mechanical prop- 
erties but reduces proof stress of more highly alloyed steels 
Approximate sate 
limiting values for hardness are between 360 and 380 DPHL. 


R. Week, England 


lutile electrodes were used throughout. 


Structures 
(See also Revs. 3030, 3062, 3066, 3261) 


3072. Bolton, A., A new approach to the elastic analysis of 
two-dimensional rigid frames, Siruct. Engr. 30, 1, 1-13, Jan. 1952 

Author proposes a method for analysis of rigid frames in which 
he utilizes better features of slope deflection, moment distribu- 
tion, and relaxation. Slope deflection is modified by use of ty pr 
solutions; an example is given to illustrate reduction of number 
of equations. Characteristics of present methods used are: (1) 
Tabulation similar to that of moment distribution; (2) basic 
formula of slope deflection; (3) relaxation patterns; and (4) type- 
(1) Corn- 


putation of constants with joints fixed against translation and 


solution methods. Proposed solution has four steps: 





‘1/11, and two side spans of 1000 ft. 
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rotation; (2) computation of unit values for all possible deflec- 
tions and rotations; (3) combination of results from steps two 
and three considering limiting conditions as imposed by type of 
structure; and (4) relaxation of fixed-end constants using pat- 
terns obtaimed in step three. Five examples are given which 
include single-span bents, multistory bents, multistory-three-span 
hents, and a gabled bent. This method permits one to use his 
experience in order to reduce amount of work and still use method 
of analysis that can be easily checked. C. M. Smith, USA 

of structures. Part IV 
Vedecko-technicke 


3073. Bazant, Zd., Mechanics 
Stavebnaé mechanika| (in Czech), 
nakladatelstvi, 1950, 242 pp. 

Book deals circumstantially with the theory of beams and 


Praha, 


frames of nonuniform cross section, Its introductory chapters 
are concerned with the theory of the continuous beam and the 
full-walled arch without joints, both being of nonuniform cross 
section. Following parts show suitable methods for solving 
particular kinds of frameworks, which include both straight and 
curved rods. Included are the method of minimum deformation- 
work, the four-moment law, the method of forece- and moment- 


The 


concluding chapters contain methods for solving secondary stresses 


distribution (Hardy Cross), and the deformation method. 


in frameworks. 

Book includes many elaborated examples, which show in a 
practical way the efficiency of the methods used in particular 
eases, and enable the reader to understand and apply the theoreti- 
eal conclusions directly to practical problems. 

With this book, author concludes his systematic work on 
Mechanies of Structures, Parts [, I, IL] of which were edited in 


earlier years. Viadimir Koptiva, Czechoslovakia 


3074. Thomas, F. G., and Short, A., A laboratory investiga- 
tion of some bridge-deck systems, Proc. Jnstn. civ. Engrs. 1, 2, 
125 -172, Mar. 1952. 

Authors describe theoretical (elastic) and experimental (both 
elastic and up to failure) investigations of composite bridge-deck 
svstems at '/3 or '/2 scale. Systems studied are: Filler-joist 
(shallow rolled-steel sections entirely encased in a concrete slab); 
jack-arch, similar to above except that bottom of slab is not flat 
but arched between consecutive joists; slab and girder, with and 
Quantities 
Division of moment between slab and girders or 


without shear connections between slab and girders. 
studied were: 
joists; division of the total joist or girder moment among the 
several members; strains in steel members; crossties and shear 
connectors; and deflections. Authors conclude that there is more 
interaction among the several elements of a composite system 
than is commonly assumed in design; they propose that changes 
be made in specifications to take advantage of this. 
M. P. White, USA 


3075. Scruton, C., An experimental investigation of the aero- 
dynamic stability of suspension bridges with special reference to 
the proposed Severn bridge, Proc. Instn. civ. Engrs. 1, 2, 189-222, 
Mar. 1952, 

Paper deals with investigations carried out at National Physical 
Laboratory on aerodynamic behavior of proposed Severn suspen- 
sion bridge. A general historical note is followed by description 
of types of oscillations, and sectional and full-scale methods of 
model analysis. Results of analysis are also indicated and con- 
firmatory conclusions drawn. 

The bridge has a central span of 3200 ft, cable sag/span ratio of 
The suspended structure is 
of top-deck design with stiffening trusses 27 ft 6 in. deep and 78 ft 


apart. Investigations showed that reliable predictions of sta- 
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bility of any proposed design of truss-stiffened suspension 


bridges cannot, in general, be made without the aid of mode] tests 
in wind tunnels. The results of investigation can be used to guide 
the choice of a design, but to incorporate new features, confir:).- 
tory tests on stability are necessary. 

A detailed study of suspension bridges stiffened by plate gir {ors 
was not carried out, but general trends indicate that their ove; 
aerodynamic stability was comparatively low. 

S. K. Ghaswala, Ind 


3076. Morse, W., The analysis of fuselage frames, || 
Engng. 24, 276, 277; 39-44, 49, 76-80, 88; Feb., Mar. 1952. 

An easier way to calculate the static indeterminate quantities 
in fuselage frames is shown here, by taking the unknowns in |) 
“elastic center,” defined by » = JS (y/Dds/S (1/Dds and 
S (2 T)ds ‘Sa I)ds. Four examples on built-in fuselage frames 
and complete fuselage rings are given. 


M. Botman, Holls: 


©3077. Huggenberger, A. U., Dam testing techniques. 
Measurement methods, instruments, and apparatus for testing of 
mass concrete structures |Talsperren-Messtechnik. Messver- 
fahren, Instrumente und Apparate fiir die Priifung der Bauwerke 
in Massenbeton], Berlin, Springer-Verlag, 1951, vii + 132 »; 
DM 22.50. 

The structural behavior of dams constructed of mass concret 
has long attracted the attention of the engineering professio: 
Adequacy of designs can be determined only theoretically until 
such time as experimental data regarding structural behavior be- 
available. Model experimentation alone has not been 
able to furnish the needed data. 
tures must also be undertaken in order to provide complete data. 


come 


Investigation of existing struc- 


In this brief volume, author has collected descriptions of a large 
variety of measuring devices and has given an introduction to 
observational procedures, installation methods, and the handling 
He believes that this is on 
of the great voids in structural behavior investigation, and he ts 
to be congratulated on the way in which he has bridged this gap 

The tribute which the author pays to American progress will 
be appreciated by the American engineer who is acquainted with 
the literature on structural behavior available in this country 
and who will at once recognize the large number of illustrations 


of the instruments and apparatus. 


which have been included from this source, a fact which is inade- 
quately brought out either in the text or in the bibliography. 
Omission-of the customary credits may perhaps be excused by t! 
author’s footnote to the preface: ‘““To protect the interests 
others, no disclosure of the place and names of structures is made, 
but it would be of inestimable value to engineers in this country 
if a more extensive bibliography had been included. 

Reviewer would like to point out that another void still ! 
mains, iLe., an adequate treatment of methods of analysis. T 
the best of his knowledge this entire field has not been satis! 
torily treated in individual articles. 

It is also noted that in some eases, particularly in the strat 
meter field, much progress has been made both in design and in 
the analysis of results since the author’s last visit to this countr 
and reviewer recommends reading recent American literature 1! 
place of this section of the book. In particular, the work at ‘ 
Bureau of Reclamation on stress and strain has been doct- 
mented in: (1) Raphael, J. M., ‘The determination of stress 
from measurements in dams,’ Third Congress on Large Da: 
1948; (2) Raphael, J. M., “The development of stresses in Shasts 
Dam,” see AMR 5, Rev. 2014; (3) Raphael, J. M., and Bruge’- 
man, J. R., ‘Analysis of strain measurements in dams by use 0! 
punched ecard machines,” Paper given at ASCE Convention, 
Denver, June 1952; (4) ‘‘Measurements of the structural |°- 
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n havior Of Norris and Hiwassee Dams,” Tech. Monogr. no. 67, 

ts Tennessee Valley Authority, Knoxville, Tenn., Aug. 1950. 

de J. R. Bruggeman, USA 
3078. Craemer, H., Maximum condition, approximation, 


- and superposition in theories of plasticity and of earth-pressure, 
P Instn. cw. Engrs. 1, 2, 243-244, Mar. 1952. 

stract of a paper held in the Institution of Civil Engineers 

Liirary. Author reviews some limit-analvsis theory applied to 

ms and plates, and notes the fact that a large error in locating 

vield hinges produces only a small error in the collapse load. 

milar hypothesis is advanced for soil mechanics, as to the 

“Ina rather complex 


7 ( 


earth-pressure problem, the author has found an error ef only 7%, 


_ 


effect of the location of the sliding surfaces. 


instead of 52.5° as 


idopting a sliding plane inclined at 60 
tained by a maximum condition.” 


Philip G. Hodge, Jr., USA 
2S, 3079. Gyengé, M. T., Tests for investigation of the fracture 
of state of beams in reinforced concrete (in French), Acta Techn. 
re Hiung., Budapest 2, 2/4, 345-868, 1952. 
ke Tests was made on 60 reinforced-concrete beams to determine 


the reliability of the ultimate design procedure of the new Hun- 
garian) specifications. Spans, dimensions, and cross-sectional 


shapes varied. Principal variables were strength of concrete and 


! mB type of reinforcement. Three types of plain round bars were 
il 2 used: 12-mm diam with a flat yield point at 60,000 psi; 8.3-mm 
Ne- liam with no yield point but with a break in the curve at about 
en 86,000 psi; and a cold-drawn 5-mm wire with an ultimate strength 
1C- of 222,000 psi. Steel percentages varied from 0.17 to 1.66°¢. 
a. Concrete strengths varied from 1165 to 5700 psi for 8-in. cubes. 
wre Tests were made on simple span with symmetrical two-point 
to loading. Observations included ultimate load, manner of failure, 
ng nd formation of cracks. Some tests were made with 25 repeti- 
ne tions of load-producing stress of 64,000 psi in steel. Only 37 
is beams failed in flexure, the others failed in shear or bond. Test 
p. results for flexural failures compared with predictions of theory 
ill with fair agreement. No study was made of shear or bond 
th lailures. C. P. Siess, USA 


3080. Jager, K., The most probable moment distribution in 
statically indeterminate reinforced-concrete beams (in German), 
\lfons Leon Gedenkschrift, Verlag Allg. Bau-Z., Wien, 40-48, 
1952. 

\fter reviewing briefly the contradiction existing between the 
issumptions, as usually made, for the dimensioning (Stage IT) 

| computation of the internal forces (Stage I) in statically 

leterminate reinforeed-conerete structures, author shows that, 
wtually, the moment distribution in statically indeterminate 
reinforeed-concrete beams depends upon the ‘‘deformation capac- 
(Forminderungsfahigkeit), ie., upon both the concrete 
ross-section dimensions and the steel reinforeement’s area and 
distribution. This makes necessary the determination of bend- 
ing moments at the “‘eritical stage’ (kritische Zustand), for only 
in this way does the required safety factor seem to be secured. 
ased on the stress-strain functions developed in his previous 
Wien, 1948], 


thor presents a detailed study of moment distribution for two 


[‘‘Festigkeitsnachweis im Stahlbetonbau,”’ 


pes of beams: (1) Built in at one end and supported at the other; 
2) with both ends built in. For each ease, to obtain the in- 
uence of reinforcement, study is made of two extreme conditions: 
Steel reinforcement theoretically adapted exactly to the 
nent distribution; (b) constant areas of steel reinforcement at, 
respectively, the negative and the positive regions of moments, 
‘h values adapted to the maximum bending moments in each 
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region. The real condition of discontinuous variation of rein 


forcement area is also considered. In each case, the moment dis- 
tribution is computed for both the “critical” and the actual stage 


of loading. The limit of error is given for the method usually 


adopted. 
From the various conclusions drawn, reviewer remarks: (1) The 
moment distribution depends mainly upon the steel area at the 


sections where the moments are maxima; (2) in case of complete 


utilization of steel reinforcement at the sections with greatest 
moments, there is no appreciable difference between moment dis- 
tribution at the critical and actual stages of loading; (38) the most 
probable distribution may be obtained considering a constant 
area of steel reinforcement at, respectively, the negative and posi- 
tive regions of moments, with values adapted to the maximum 
bending moments in each region; (4) the error made by comput- 
ing with the usual method (homogeneous beam) implies a reduc- 
12%. 


Author considers this value of the error too small to be experi- 


tion of the safety factor, which in certain cases attains 


mentally confirmed, which would explain, as he says, the conclu- 
sions drawn by Prof. Moérseh [Statik der Gewélbe und Rahmen,”’ 
Teil A, K. Wittmer, Stuttgart, 1947). 

Reviewer notes especially author’s statement that it is im- 
possible to consider, in reinforced concrete, the action of so-called 
“plastic hinges”? (Flies-gelenken), with the consequent readjust 
distribution; the 
would show all the characteristics of brittle rupture. 


reinforced-concrete beam 
Does author 
(‘* Brud- 
linieteorier,”’ Jul. Gjellerups Forlag, Koebenhavn, 1943]? 

Ivo Wolff, Brazil 


ment of moment 


refer, for instance, to the work done by K. W. Johansen 


3081. Olszak, W., Prestressed concrete and reinforced con- 
crete; two different ideas (in Polish), Jnzyn. Budown. 6, 10/12, 
675-690. 

A very clear distinction isemphasized between the idea of pre- 
stressed concrete and (ordinary) reinforced concrete. It is shown 
that prestressing is independent ot reinforced concrete in principl 
as well as in practical application. Prestressing may be obtained 
without any steel reinforcement, and consequently its execution 
may be quite different (e.g., it may be put outside the element). 

Mechanism of concrete deformations is discussed; effect of its 
“adaptation” to exterior mechanical conditions (overloading) is 
shown. Advantages of prestressing are emphasized, the best. re- 
sults being obtained for members acted on by tensile forces. 

J. Nowinski, Poland 


3082. Abeles, P. W., Further notes on the principles and de- 
sign of prestressed concrete, (iv. Engng., Lond. 45, 46, 47; 529, 
530, 531, 532, 533, 535, 537, 538, 540, 541, 544, 545, 549, 550: 
443-445, 508-512, 579-581, 657-662, 728-731, 38-40, 187-190, 
262-264, 439-442, 524-527, 775-778, 860-864, 234-237, 318-321; 
July, Aug., Sept., Oct., Nov., 1950; Jan., Mar., Apr., June, July, 
Oct., Nov., 1951; Mar., Apr. 1952. 

The following topics are discussed in this series of articles on 
prestressed-conerete beams: Behavior between cracking and fail- 
ure, bond, ultimate resistance, factor of safety and load factor, 
different views on some principles, types of structures, cracking 
in reinforced and prestressed concrete, suitability of cross section, 
deflections, bending of post-tensioned cables, shear reinforcement, 
composite sections, statically indeterminate structures, First Re- 
port on Prestressed Concrete (British), some developments in re- 
search since 1948, and some new developments in methods and 
systems of prestressing. Individual topics are discussed briefly 
and the discussion is supported by experimental evidence and 
numerous examples of design. 

Large portion of the paper is devoted to the discussion of the 
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rotation; (2) computation of unit values for all possible deflec- 
tions and rotations; (3) combination of results from steps two 
and three considering limiting conditions as imposed by type of 
structure; and (4) relaxation of fixed-end constants using pat- 
terus obtained in step three. Five examples are given which 
include single-span bents, multistory bents, multistory-three-span 
hents, and a gabled bent. This method permits one to use his 
experience in order to reduce amount of work and still use method 
of analysis that can be easily checked. C. M. Smith, USA 
$3073. Bazant, Zd., Mechanics of structures. Part IV 
Stavebna mechanika! (in Czech), Praha, Vedecko-technicke 
nakladatelstvi, 1950, 242 pp. 

Book deals circumstantially with the theory of beams and 
frames of nonuniform cross section, Its introductory chapters 
are concerned with the theory of the continuous beam and the 
full-walled arch without joints, both being of nonuniform cross 
section. Following parts show suitable methods for solving 
particular kinds of frameworks, which include both straight and 
curved rods.  Ineluded are the method of minimum deformation- 
work, the four-moment law, the method of forece- and moment- 
distribution (Hardy Cross), and the deformation method. The 
concluding chapters contain methods for solving secondary stresses 
in frameworks. 

Sook includes many claborated examples, which show in a 
practical way the efficiency of the methods used in particular 
cases, and enable the reader to understand and apply the theoreti- 
eal conclusions directly to practical problems. 

With this book, author concludes his systematic work on 
Mechanies of Structures, Parts I, II, III of which were edited in 


earlier years. Vladimir Kopfiva, Czechoslovakia 


3074. Thomas, F. G., and Short, A., A laboratory investiga- 
tion of some bridge-deck systems, Proc. Instn. civ. Engrs. 1, 2, 
125-172, Mar. 1952. 

Authors describe theoretical (elastic) and experimental (both 
elastic and up to failure) investigations of composite bridge-deck 
Filler-joist 
(shallow rolled-steel sections entirely encased in a concrete slab); 


svstems at !/3 or 


2 scale. Systems studied are: 
jack-arch, similar to above except that bottom of slab is not flat 
but arched between consecutive joists; slab and girder, with and 
Quantities 
studied were: Division of moment between slab and girders or 


without shear connections between slab and girders. 


joists; division of the total joist or girder moment among the 
several members; strains in steel members; crossties and shear 
connectors; and deflections. Authors conclude that there is more 
interaction among the several elements of a composite system 
than is commonly assumed in design; they propose that changes 
be made in specifications to take advantage of this. 


M. P. White, USA 


3075. Scruton, C., An experimental investigation of the aero- 
dynamic stability of suspension bridges with special reference to 
the proposed Severn bridge, Proc. Insin. civ. Engrs. 1, 2, 189-222, 
Mar. 1952. 

Paper deals with investigations carried out at National Physical 
Laboratory on aerodynamic behavior of proposed Severn suspen- 
sion bridge. A general historical note is followed by description 
of types of oscillations, and sectional and full-scale methods of 
model analysis. Results of analysis are also indicated and con- 
firmatory conclusions drawn. 

The bridge lias a central span of 3200 ft, cable sag/span ratio of 
1/11, and two side spans of 1000 ft. The suspended structure is 
of top-deck design with stiffening trusses 27 ft 6 in. deep and 78 ft 


apart. Investigations showed that reliable predictions of sta- 
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bility of any proposed design of truss-stiffened suspen ion 
bridges cannot, in general, be made without the aid of mode] tests 
in wind tunnels. The results of investigation can be used to guid 
the choice of a design, but to incorporate new features, confiry. 
tory tests on stability are necessary. 

A detailed study of suspension bridges stiffened by plate gir:jors 
was not carried out, but general trends indicate that their ove; 
aerodynamic stability was comparatively low. 

S. K. Ghaswala, Ind 


3076. Morse, W., The analysis of fuselage frames, || 
Engng. 24, 276, 277; 39-44, 49, 76-80, 88; Feb., Mar. 1952. 

An easier way to calculate the static indeterminate quanti! 
in fuselage frames is shown here, by taking the unknowns in | 
“elastic center,” defined by 9 = JS (y/Dds/f (1 /Dds and 
S (z 1)ds Sia I)ds. Four examples on built-in fuselage franies 
and complete fuselage rings are given. 


M. Botman, Holls: 


©3077. Huggenberger, A. U., Dam testing techniques. 
Measurement methods, instruments, and apparatus for testing of 
mass concrete structures |Talsperren-Messtechnik. Messver- 
fahren, Instrumente und Apparate fiir die Priifung der Bauwerke 
in Massenbeton], Berlin, Springer-Verlag, 1951, vii + 132 pp 
DM 22.50. 

The structural behavior of dams constructed of mass concer 
has long attracted the attention of the engineering professio: 
Adequacy of designs can be determined only theoretically until 
such time as experimental data regarding structural behavior he- 
come available. Model experimentation alone has not been 
able to furnish the needed data. Investigation of existing strue- 
tures must also be undertaken in order to provide complete data. 

In this brief volume, author has collected descriptions of a larg: 
variety of measuring devices and has given an introduction to 
observational procedures, installation methods, and the handling 
of the instruments and apparatus. He believes that this is one 
of the great voids in structural behavior investigation, and he is 
to be congratulated on the way in which he has bridged this gap 

The tribute which the author pays to American progress wil 
be appreciated by the American engineer who is acquainted with 
the literature on structural behavior available in this country, 
and who will at once recognize the large number of illustrations 
which have been included from this source, a fact which is inade- 
quately brought out either in the text or in the bibliography. 
Omission-of the customary credits may perhaps be excused by t! 
author’s footnote to the preface: “To protect the interests 
others, no diselosure of the place and names of structures is made, 
but it would be of inestimable value to engineers in this countr 
if a more extensive bibliography had been included. 

Reviewer would like to point out that another void still re- 
mains, i.e., an adequate treatment of methods of analysis. To 
the best of his knowledge this entire field has not been satis! 
torily treated in individual articles. 

It is also noted that in some cases, particularly in the strain- 
meter field, much progress has been made both in design and 'n 
the analysis of results since the author’s last visit to this countrs 
and reviewer recommends reading recent American literature 
place of this section of the book. In particular, the work at 1! 
Bureau of Reclamation on stress and strain has been doct- 
mented in: (1) Raphael, J. M., ‘The determination of stress 
from measurements in dams,’ Third Congress on Large Dats, 
1948; (2) Raphael, J. M., “The development of stresses in Shasts 
Dam,” see AMR 5, Rev. 2014; (3) Raphael, J. M., and Bruges- 
man, J. R., ‘‘Analysis of strain measurements in dams by use 0! 
punched ecard machines,” Paper given at ASCE Convention, 
Denver, June 1952; (4) ‘‘Measurements of the struetural |°- 
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mn, havior Of Norris and Hiwassee Dams,” Tech. Monogr. no. 67, 

sts Tennessee Valley Authority, Knoxville, Tenn., Aug. 1950. 

de J. R. Bruggeman, USA 
3078. Craemer, H., Maximum condition, approximation, 


” and superposition in theories of plasticity and of earth-pressure, 
P Instn. civ. Engrs. 1, 2, 243-244, Mar. 1952. 

stract of a paper held in the Institution of Civil Engineers 

Liirary. Author reviews some limit-analysis theory applied to 

us and plates, and notes the fact that a large error in locating 

the vield hinges produces only a small error in the collapse load. 

A similar hypothesis is advanced for soil mechanics, as to the 

effect of the location of the sliding surfaces. “‘In a rather complex 

earth-pressure problem, the author has found an error of only 7° 

by adopting a sliding plane inclined at 60° instead of 52.5° as 

obtained by a maximum condition.” 
Philip G. Hodge, Jr., USA 


eS. 3079. Gyengoé, M. T., Tests for investigation of the fracture 
of state of beams in reinforced concrete (in French), Acta Techn. 
2r- Hiung., Budapest 2, 2/4, 345-368, 1952. 

ke Tests was made on 60 reinforeed-concrete beams to determine 


the reliability of the ultimate design procedure of the new Hun- 

garian specifications. Spans, dimensions, and cross-sectional 
shapes varied. Principal variables were strength of concrete and 
Y mB tvpe of reinforcement. Three types of plain round bars were 
2 used: 12-mm diam with a flat yield point at 60,000 psi; 8.3-mm 
1e- diam with no yield point but with a break in the curve at about 
en 86,000 psi; and a cold-drawn 5-mm wire with an ultimate strength 
1c § 222,000 psi. 


ta. Conerete strengths varied from 1165 to 5700 psi for 8-in. cubes. 


Steel percentages varied from 0.17 to 1.666. 


“re Tests were made on simple span with symmetrical two-point 
Observations included ultimate load, manner of failure, 
Some tests were made with 25 repeti- 
Only 37 
Test 
ip results for flexural failures compared with predictions of theory 


to loading. 
ing nd formation of cracks. 
ne tions of load-producing stress of 64,000 psi in steel. 
is beams failed in flexure, the others failed in shear or bond. 


No study was made of shear or bond 
C. P. Siess, USA 


vill with fair agreement. 


ith lailures. 


3080. Jager, K., The most probable moment distribution in 


_ statically indeterminate reinforced-concrete beams (in German), 
| Alfons Leon Gedenkschrift, Verlag Allg. Bau-Z., Wien, 40-48, 
1952 


\fter reviewing briefly the contradiction existing between the 
umptions, as usually made, for the dimensioning (Stage IT) 
| computation of the internal forces (Stage I) in statically 
leterminate reinforeed-concrete structures, author shows that, 
«tually, the moment distribution in statically indeterminate 
reinforeed-concrete beams depends upon the ‘deformation capac- 
(Formiinderungsfahigkeit), i.e., upon both the concrete 
ross-section dimensions and the steel reinforeement’s area and 
distribution. This makes necessary the determination of bend- 
ing moments at the “‘eritical stage’’ (kritische Zustand), for only 
this way does the required safety factor seem to be secured. 
ased on the stress-strain funetions developed in his previous 
wok [“Festigkeitsnachweis im Stahlbetonbau,’’ Wien, 1948], 
thor presents a detailed study of moment distribution for two 
sof beams: (1) Built in at one end and supported at the other; 
2) with both ends built in. For each case, to obtain the in- 
nce of reinforcement, study is made of two extreme conditions: 
Steel reinforcement theoretically adapted exactly to the 
ent distribution; (b) constant areas of steel reinforcement at, 
respectively, the negative and the positive regions of moments, 
i values adapted to the maximum bending moments in each 
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region. The real condition of discontinuous variation of rein- 


forcement area is also considered. In each case, the moment dis- 
tribution is computed for both the “critical” and the actual stage 
of loading. The limit of error is given for the method usually 
adopted. 

Irom the various conclusions drawn, reviewer remarks: (1) The 
moment distribution depends mainly upon the steel area at the 
sections where the moments are maxima; (2) in case of complete 
utilization of steel reinforcement at the sections with greatest 
moments, there is no appreciable difference between moment dis- 
tribution at the critical and actual stages of loading; (38) the most 
probable distribution may be obtained considering a constant 
area of steel reinforcement at, respectively, the negative and posi- 
tive regions of moments, with values adapted to the maximum 
bending moments in each region; (4) the error made by comput- 
ing with the usual method (homogeneous beam) implies a reduc- 
12%. 


Author considers this value of the error too small to be experi- 


tion of the safety factor, which in certain cases attains 


mentally confirmed, which would explain, as he says, the conclu- 
sions drawn by Prof. Mérseh |[‘‘Statik der Gew6lbe und Rahmen,” 
Teil A, K. Wittmer, Stuttgart, 1947]. 

Reviewer notes especially author’s statement that it is im- 
possible to consider, in reinforced concrete, the action of so-called 
“plastic hinges” (Flies-gelenken), with the consequent readjust- 
reinforced-concrete beam 
Does author 


ment of moment distribution; the 
would show all the characteristics of brittle rupture. 
refer, for instance, to the work done by K. W. Johansen [**Brud- 
linieteorier,” Jul. Gjellerups Forlag, Koebenhavn, 1943}? 

Ivo Wolff, Brazil 


3081. Olszak, W., Prestressed concrete and reinforced con- 
crete; two different ideas (in Polish), Jnzyn. Budown. 6, 10/12, 
675-690. 

A very clear distinction is emphasized between the idea of pre- 
stressed concrete and (ordinary) reinforced concrete. It is shown 
that prestressing is independent of reinforced concrete in principl 
as well as in practical application. Prestressing may be obtained 
without any steel reinforcement, and consequently its execution , 
may be quite different (e.g., it may be put outside the element). 

Mechanism of concrete deformations is discussed; effect of its 
“adaptation” to exterior mechanical conditions (overloading) is 
shown. Advantages of prestressing are emphasized, the best. re- 
sults being obtained for members acted on by tensile forces. 

J. Nowinski, Poland 


3082. Abeles, P. W., Further notes on the principles and de- 
sign of prestressed concrete, (iv. Engng., Lond. 45, 46, 47; 529, 
930, 531, 532, 533, 535, 537, 538, 540, 541, 544, 545, 549, 550; 
443-445, 508-512, 579-581, 657-662, 728-731, 38-40, 187-190, 
262-264, 439-442, 524-527, 775-778, 860-864, 234-237, 318-321; 
July, Aug., Sept., Oct., Nov., 1950; Jan., Mar., Apr., June, July, 
Oct., Nov., 1951; Mar., Apr. 1952. 

The following topics are discussed in this series of articles on 
prestressed-concrete beams: Behavior between cracking and fail- 
ure, bond, ultimate resistance, factor of safety and load factor, 
different views on some principles, types of structures, cracking 
in reinforced and prestressed concrete, suitability of cross section, 
deflections, bending of post-tensioned cables, shear reinforcement, 
composite sections, statically indeterminate structures, First Re- 
port on Prestressed Concrete (British), some developments in re- 
search since 1948, and some new developments in methods and 
systems of prestressing. Individual topics are discussed briefly 
and the discussion is supported by experimental evidence and 
numerous examples of design. 

Large portion of the paper is devoted to the discussion of the 
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behavior of prestressed-concrete beams, Author points out that 
from a practical point of view the principal characteristics of such 
beams are the factor of safety against cracking and the resilience. 
Beams with a large factor of safety against cracking have small 
resilience, andviceversa. Depending on these two characteristics, 
four types of beams may be distinguished: (1) Those with a high 
degree of safety against cracking, but with a relatively small 
resilience; 2 those which do not crack under the service loads, 
but have a small faetor of safety against cracking; (3) those which 
erack unde occasional high loads, but with cracks invisible under 
normal service conditions; (4) those with visible fine eracks 
comparable to the ordinary reinforced concrete; this tvpe of 
beam has the largest resilience. Which of the four types should 
be selected depends on the purposes of the structure. 

Design formulas are given for computing the ultimate re- 
sistance, the working load stresses, and deflections for beams of 
various cross sections. Ultimate formulas are given only for 
under-reinforeed bonded beams, and it is pointed out that the 
present knowledge does not permit computing the ultimate re- 

Directives 
The use of 


sistance of over-reinforced and of unbonded beams. 
are given for the design of shear reinforcement. 
formulas is illustrated by numerical examples. 

Paper brings the reader up to date. [It gives a clear picture of 
the behavior of prestre ssed-conerete beams, even though the 
clarity of some parts—especially of those dealing with research 


findings suffers from brevity. In addition, author points out the 
gaps in the present knowledge of the subject. 


I. M. Viest, USA 


3083. Schwarz, R., Contribution to the calculation of creep 
losses in prestressed structural members in reinforced concrete 
in German), Bauingenteur 27, 3, 85-90, Mar. 1952. 

This study, based on author’s earlier study of creep in ordi- 
nary reinforeed-conerete members [Beton und Eisen, 38, 185-190 
and 202-205), deals with creep losses of prestress in pretensioned, 
and bonded and unbonded posttensioned structural members. 
Susic differences between these three types of prestressed con- 
erete members are defined, and an expression is derived for com- 
puting the loss of prestress due to the elastic shortening of pre- 
tensioned members. 

The creep losses are divided into three eategories: Those due to 
dead load applied simultaneously with the prestress; those due 
to dead load applied after prestressing; and those due to shrinkage. 
Theoretical expressions are derived for each category of losses, 
and the final loss of prestress is defined as the sum of the individual 
losses. 

The use of the theoretical expressions is demonstrated with a 


I. M. Viest, USA 


numerical example. 


$3084. Komendant, A. E., Prestressed concrete structures, 
New York, McGraw-Hill Book Co., Ine., 1952, xiv + 261 pp. $6. 

Book quite adequately covers the whole field of prestressed 
conerete. The first chapter, covering the various techniques of 
prestressing and their ramifications, and the second chapter, de- 
scribing the special quality steel and concrete, make very easy 
reading and vield a great deal of information. The section on 
design requires a thorough grounding in hyperstatic stress com- 
putations, but sample calculations clarify the entire chapter. 
Reviewer feels that the book would have gained by placing the 
study of friction and anchorage of cables and the design of a 
watertight concrete mix at the end of the chapter on materials, in- 
Book concludes 
with a detailed description of numerous existing structures which 


stead of at the end of the chapter on design. 


give the reader a keener appreciation of the whole problem. 
fobert Quintal, Canada 
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3085. Worley, H. E., Triaxial design correlated with flexible 
pavement performance in Kansas, ‘Triaxial testing soils biti) 
mixtures,” ASTM Spee. tech. Publ. no. 106, 112-137, 195 
83.50. 

Pape! is Intended to cover thoroughly the application Oo} £ 


Methods and proce- 


dures of sampling are not described in detail except as necessary 


axial testing to flexible pavement design. 


in showing preparation for testing. A comprehensive discussic: 
A less detailed 


planation is given for the use of test data In regard to foundations, 


test data and field performance is included. 


slopes, evaluation of materials for bases and surfaces, and sul)- 
grades for rigid pavements. 

The required thicknesses of base course and wearing surface, as 
determined by this method of test procedure and design, con- 
sistently parallel the thicknesses which have given satisfactory 
service for several years. From author’s summary 

3086. Esslinger, Maria, Analysis of a tubular arch 
French), Ossaiure métall. 17, 2, 97-104, Feb. 1952. 

Equations are derived for the analysis of a tubular areh of con- 
stant radius. The arch is assumed fixed at the supports. It is 
shown that the variations in the moment of inertia due to deform: 
tion have a secondary effect on the stresses. The theoretical 
velopment considers stresses due to symmetrical, unsvmmetris 


and wind loads and temperature. Klio D’Appolonia, USA 


3087. Rowe, R. S., and Shore, S., Model arches in the 
flexible range. Testing technique, /’roc. Soc. erp. Stress Anal. 9, 
2, 31-42, 1952. 

In a flexible arch, displacements due to loads cannot be ney 
lected as is customary in the analysis by elastic theory. Paper 
presents the methods and test equipment used to measure tly 
moments and thrusts in flexible model arches. The methods de- 
scribed are satisfactory for the model arches and applicable to 
other static tests. Cireular arches of varying ratios of rise to spar 
were tested. A very complete SR-4 strain-gage equipment. lias 
been used. The measured strainsare indicated in a data sheet in « 
very good way. The stability of the gages was found to be ey 
cellent by spot-checking gage readings under a variety of con- 
ditions of temperature and humidity. In general, the SR-4 
strain-gage equipment proved to be extremely satisfactory, tl 
The ob 
served values are compared with values computed by the theory 
of elasticity. 


inherent inaccuracy of the gages amounting to £1°%. 


Ludwig Féppl, Germany 


3088. Watts, G. W., and Lang, H. A., Stresses in a pressure 
vessel with a conical head, 7rans. AS WE 74, 3, 315-324, Apr 
1952. 

Determination of stresses at the connection of a evlindrical wit! 
a conical shell requires tedious calculation, even ir both shells a! 
“long,” with only four arbitrary constants in all, as in the paper 
considered, in which the cone ts used as head (excluding, e.g., ¢Y- 
lindrical stack on conical shell). In problems of this kind, it ts 
always desirable to have all necessary computations earried out 
once and for all and for a wide variety of all parameters influenc- 
ing the results. True, design of the combined shell is not domi- 
nated only by theory of thin shells and not even by elastici! 
alone, but solution of the standard elastie shell problem is the 
foundation of the design problem. Author has studied this foun- 
dation in an expertly truly exemplary way and in a practically inex- 
haustive manner. Notwithstanding the great amount of labor 
involved, the solution is given—in form of stress indexes talking 
care of shear, direct stress, and bending—for varying values © 
apex angle, ratio of thicknesses of cylinder and cone, and ratio of 
diameter to cone thickness. The abundance of numerical ta!les 


sup] 
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cont 

ons 


Cros 


NOVEMBER 1952 


wid graphs will be deeply appreciated by designers, who, in most 
es, can derive the solution they need by means of interpolation 

Publication of tables of this kind is a 

Malkin, USA 


mm the tables given. 
highly meritorious achievement. i. 


3039. Kochina, I. N., and Polubarinova-Kochina, P. Ya., On 
the application of smooth contours to the foundations of hy- 
draulic structures (in Russian), Prikl. Mat. Mekh. 16, 1, 57 66, 
Jan./Feb. 1952. 

In investigations of the speed of the flow of water through a 
porous medium along the contours of the foundations of hydraulic 
structures whose cross sections consist of straight line segments, 
t is found that at the corners there can exist very large velocities 
of flow. Such high velocities at any part of the foundation em- 
bedded and floating on a porous medium are very undesirable, 
since their presence can cause deformations in the supporting 
medium and thus endanger the stability of the structure. When 
the supporting porous medium is assumed to be of infinite depth, 
it has been previously shown that a contour for the cross section 
of the support in the form of a semicircle was the best shape In so 
far as the distribution of the speeds of flow of the water along the 
support is concerned, for along it the speed is constant. The 
present paper considers the problem of determining the most de- 
sirable smooth contours for the supports of hydraulic structures 
floating in a porous medium of finite depth. The most desirable 
contours are here taken as those along which the rate of flow is 
onstant. The distributions of velocities along supports whose 
cross sections are rectangles with rounded corners and certain 
other cases are also considered. 


Courtesy of Mathematical Reviews H. P. Phielman, USA 


3090. Chang, F. K., and Johnston, B. G., Torsion of plate 
girders, Proc. Amer. Soc. civ. Engrs. 78, Separ. no. 125, 46 pp., 
Apr. 1952. 

Both analytical and experimental investigations of torsion of 
built-up members have been lacking. Approximate formulas are 
derived for rivet pitch and weld-spacing to develop integral 

tion in I-section girders. Tentative relations are given for 
orsional constant when rivet pitch exceeds value necessary 
Lor integral action. Tests of large-scale specimens show reasona- 
ble agreement with theory and demonstrate superiority ol 
Torque-twist curves deviate from linear be- 


havior anvwhere from 32 to 72°, of theoretical vield: moment 


welded girders. 
1 riveted and bolted sections. Behavior is governed miainty 
bolt tension, method of driving rivets, and rivet or bolt loca- 
tion and pitch. Typographical errors occur in Fig. 6 (c), first part 
t equation (17a), and third term in right-hand member of equa- 
m (26). Robert B. MecCalley, Jr. USA 


Rheology (Plastic, Viscoplastic Flow) 
(See also Revs. 3043, 3078, 3083, 3109, 3110, 3119, 3122) 


3091. Andrade, E. N. da C., The flow of metals, Engineering 
173, 4502, 601-602, May 1952 = Engineer 193, 5025, 5026; 658 - 
659, 692 693, Mav 1952 = J. Iron Steel Inst. 171, part 8, 217-228, 
July 1952. 

Author sets forth a formula to define the creep of metals under 

mstant stress. Total creep is defined as the result of tran- 
sient ereep, eaused by slip within the erystal grains, and permanent 

eep, caused by the rearrangement of the grains. The author 

tims that his short-time tests, as well as the 1000-hr test of 
1. M. T. Hopkin, agree very well with the proposed formula. 
Two other facts peculiar to creep are discussed. Creep in ten- 
Sion bears no relation to creep under other conditions of stress. 
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And finally, the total creep under intermittent loading is greater 
than the ereep under uninterrupted loading for the same claps dl 


time, V. P. Zimnoch, USA 


3092. Kochendorfer, A., Glide phenomenon and strain- 
hardening in metallic materials (in (ierman), ZV D/ 94, 10, 267 
273, Apr. 1952. 

The purposes and methodology of physics and technological 
mechanies are discussed with reference to slippage and strain 
hardening of metals, and the differences in behavior of single 
Models are 


shown for: Slippage in a hexagonal crystal; homogeneous shear 


crystals and multicrystalline svstems are exposed. 
deformation in an ideal erystal;  foree relationships in homo 
geneous and nonhomogeneous shear deformation; and elongation 
of multierystalline systems. 

Graphs are given for: Stress-slippage relationships of Ni, Cu, 
Ag, Al, Au, Mg, Zn, Sn(1), Sn(2 


relation of critical shear stress and strain-hardening to tempera 


,and Cd, at room temperature 


ture; stress-strain relationship for hexagonal, space-centered 
eubie, and face-centered cubic metals; and tensile strength ot 
Cu and Al as function of rate of elongation for different tempera 
Application of ervstal physics to technical problems is 


Hans F, Winterkorn, USA 


tures, 


discussed. 


3093. Kuhlmann-Wilsdorf, D., van der Merke, J. H., and 
Wilsdorf, H., Elementary structure and slip band formation in 
aluminum, Phil. Mag. (7) 43, 341, 632 644, June 1952. 

Theoretical caleulation of the minimum spacing at which slip 
lines should be found agrees with the elementary spacing observed 
bv electron microscope. Calculation is based on idealized model 
in which uniform rows of dislocations of opposite sign move past 
each other. Minimum slip spacing is taken to be that at which 
the interaction between rows is just insufficient to prevent thei 
relative motions. 

Several experiments that indicate that the fine elementary slip 
process is confined to the surinece are discussed, ana, though hot 
explicitly stated, reviewer senses that the eeneration of slip in the 
surface region is favored by the authors, 

A mechanism for anmthilation of most of the elementary slip by 
the formation of dislocation loop pairs is deseribed. Only th 
stronger dislocations survive the process to become slip bands in 
regions far from their point of origin, A. N. Holden, USA 

3094. Braun, I., and Reiner, M., Problems of cross-vis- 
cosity, Quart. J. Mech. appl. Math. 5, part 1, 42-53, Mar. 1952. 

feiner’s equation of a general viscous liquid, which differs 
from Stokes’ equation by a quadratic term defining a coefficient o 
Cross Viscosity, is Integrated for the cnses of (1) a evlinder rotating 
in a liquid, (2) the rotating coaxial evlinder viscometer, (3) the 
tube viscometer, (4) the parallel plate torsional viscometer. This 
provides criteria for crucial experiments to decide whether th 
centripetal effect in certain liquids is totally or partially due to 
cross viscosity. Provided the liquid climbs up the evlinder in 
(1), there should be radial tension upon the internal evlinder of 
(2). In (3), the wall pressure should be greater than the New 
tonian hydrodynamic pressure by a term involving the ordinary 
shear Viscosity. Finally, in (4) there should be a parabolically 
distributed pressure upon the plate, which vanishes at a distance 
from the axis of rotation equal to 1/(3) times the radius of thi 
plate. 

From authors’ summary by C. F. Bonilla, USA 


3095. Fraenkel, G. K., Visco-elastic effect in solutions of 
simple particles, J. chem. Phis. 20, 4, 642-647, Apr. 1952. 


Calculations performed on a simple model —a solution contain- 
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ing elastic dumbbells, ie., particles consisting of two rigid bodies 


held together by elastic forees—show that dilute solutions of 


asymmetric particles POSSeSS a frequency-dependent intrinsic 


viscosity and a rigidity. Part of the rigidity would arise from 
inelastic dumbbells and caused by forees, usually neglected as a 
result of Brownian motion, An additional rigidity is caused by 
the elastic nature of the dumbbells. At sufficiently low or high 
frequencies, the results approximate a form similar to the ordi- 
nary dispersion formula for the dielectric constants of solutions 
and involve two relaxation times, one at low frequencies and one 
at high frequencies, The results for inelastic dumbbells are de- 
seribed by one relaxation time and follow the usual dispersion 
curve for all frequencies. 

In the calculation, the Brownian-motion distribution function 
describing the probability of a dumbbell being at a given position 
with a given orientation is first determined, This distribution 
funetion is used to calculate the contribution of the Brownian 
motion to the forces on the particles, From these forces the 
stresses added to the solution by the particles are determined, 
and the incremental viscosity is calculated from these stresses, 


S. G. Ward, England 


3096. Fromm, H., and Hartung, W., Measurement of the 
shear modulus of viscous liquids (in German), Technik 7, 3, 
126-130, Mar. 1952. 

Paper under review is based on papers by Pieruschka [AMR 4, 
tevs. 3550, 3927] and by H. Fromm [AMR 3, 
perimental method is described in detail for finding liquid rigidity 
by Reiner [AMR 4, Rev. 1159], or shear modulus G of Maxwell 
liquuids with the rheological equation 7 = T/G+T 7). Liquids 
tested are dibutylphthalate, dimethylphthalate, diethylphthal- 
ate, glycerin and water (39° -S87%), oil, and tar. In the first 


approximation, all show the property of elastico-viscosity; re- 


tev, 292). Ex- 


fined analysis, however, suggests the introduction of the concept 


of “anti-Maxwellian’’? liquids, with negative shear modulus 
G <0. This would generalize the picture: G > 0 (Maxwellian), 
G = (Newtonian), G < 0 (anti-Maxwellian fluid). Tempera- 


ture range is 20 C to 60 C. 
\uthor promises further experimental results, which, according 
necessary before final conclusions can be 
V. G. Svebehely, USA 


to this reviewer, are 


made, 


3097. Weill, A. R., Mme., On the mechanism of plastic 
deformation of metals as a function of temperature and velocity, 
after recent works by W. A. Wood Wem. Artill. fr. 
26, 1, 41-57, 1952 

Vietallirgica! 
num by W. A 
20H, 2O1S] sn 


{ in French ), 


ind x-ray observations on polverystalline alumi- 
Wood [AMR 3, Revs. 477, 480; AMR 4, Revs. 
wed in detail Wood's proposed mechanism of 
Author 


in be interpreted simply in terms of formation, 


deformation by tormiation ot crystallites Is discussed. 


shows that data c 


movement, ana ori ntation of dislocation, thus resolving the ob- 


erities who feel that the work is not in agreement with 


jections oi 


recent theories ol dish ‘ttlons ana polygonization,. Author com- 


ments that Wood's m chanism is workable and worthy of con- 


sideration. Author enautions investigators not to ignore sueh 


theories simply because they are not explained in terms of the 


inagie’” dislocation theory A. D. Schwope, USA 
3098. Benthem, J. P., On the stress-strain relations of 
plastic deformation, Vat. LuchiLab. Amsterdam Rap. 3.398, 88 
pp., 13 figs., Dee. 195] 
Following a section introducing tensor theory, this survey 


tukes up stress and strain tensors and the use of stress invariants. 


The str 


ss-strain relations of both finite and incremental type for 
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both hardening and nonhardening materials are then develo; | 


and discussed critically, with major emphasis on isotropic stryi:- errit 
hardening. The anisotropic hardening theory of Batdort 
Budiansky is introduced in an original manner in terms of a ty.- tom 
dimensional analog which reviewer feels is lacking in physi eroul 
significanee, but which nevertheless exhibits rather simply ma 
of the principal features of the theory. 
Paper is considerably shorter than the similar survey siete 
Drucker [AMR 4, Rev. 3553], both because of its more succi 
stvle and because it is less complete. Among the topics omit 
are the work of the Russian plasticians and the laws for initis 310 
anisotropic materials. In common with a number of other writ Par 
on plasticity, author, in reviewer’s opinion, is not. sufficient Psy 
cognizant of the distinction between theories capable of making re 
predictions and therefore subject to experimental test on the o * 
hand, and, on the other, general mathematical formulations res - sai 
ily adjustable to anything that happens (and equally readily hs | 
justable to anything that doesn’t) and therefore not subject. to ex- = 
perimental test. In the latter class are the more general theories = 
of both finite and incremental type when applied to exp: at 
ments in which the principal axes of stress remain fixed and stress Gest § 
components Inerease proportionally. Despite these limitations, ei 
however, paper provides a generally excellent summary and Exhat 
critical evaluation of theories and recent experiments on plasti cilia 
stress-strain relations. Ss. B. Batdorf, USA wali 
nang 
3099. Stiissi, F., The deformation of fossils (in French), stress’ 
Schweiz. Bauztg. 68, 38, 523-526, Sept. 1950. harde 
ypot 
3100. Cottrell, A. H., Formation of immobile dislocations 
during slip, ’hil. Mug. (7) 43, 341, 645-647, June 1952. 310 
Lomer’s work [Phil. Mag. 42, 1327, 1951] on the formation 0! ments 
new disolocations from certain dislocations on intersecting slip \ut 
planes ‘in the face-centered cubie lattice is extended. Author 1 (NV 
shows that the new dislocations may give rise to groups of imper- E the 
fect dislocations which may be unable to move due to the «r- ond 
rangement of their associated stacking faults. The possil| oe 
importance of such immobile dislocations in work-hardening is —_ 
pointed out. H. H. Hilton, USA lorivan 
nd fa 
ice ¢ 
Failure, Mechanics of Solid State induc 
(See also Revs. 3036, 3120) - 
3101. Teed, P. L., Fatigue of aircraft materials with special It is 
reference to micro-structure, J. roy. acro. Soc. 56, 498, 427 45/7, im 
June 1952. the up 
Author illustrates the effect of metallographic structure. \\ ter inf 
various microphotos and graphs, suggesting that fatigue failu lin, 
caused by localized transitory plastic flow, viIVINE rise to work- The a] 
hardening and, finally, cracking. Plastic flow at stresses bel: TIES 
the engineer’s clastic limit would be due to local (and often ex- uce 
tremely local) stress concentrations that can arise from rand 
arrangement of elastically anisotropic crystals, intercrystalli 
boundaries (which are stronger but less ductile than the erystal- 
mixed phases of different elastic characteristics, precipita 
hardening (especially as the precipitate does not occupy the se 
volume as it did when in solution), cold work, residual stres- 
discontinuities (microcracks and cavities), and inclusions (wh 3104 
ean be malign or benign, depending on physical properties Trans. 
shape). I ath 
Examples are given of some precipitation-hardening aire! ponent 
alloys, showing that the tremendous rise in vield stress due ends, 
precipitation hardening is accompanied by only a very mode! vere oO 
rise in endurance limits. It is further shown that the fatig rien 
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ngth of fine-grained material (other than the exception, 
Au- 


r does not see structural metals as a largely ordered array of 


itic steel) is better than that of coarse-grained material. 


ns, making possible a treatment on mathematical-physical 
inds. In his view, supported by the examples of his paper, 
complexity of stress distribution within any metallic com- 
ind is such that, to avoid all risk of its failure by fatigue, realis- 
testing is the sole insurance. 


J. H. van der Veen, Holland 


3102. Ros, M., Fatigue of metals (in German), ZA.MWM 32, 
$5, 130-145, Apr./May 1952. 

Paper reports results of careful study of fatigue of metals, with 

itched and unnotched samples, and under homogeneous and 
Alternating 
tress produces anelastic and plastic disarrangements of lattice, 


homogeneous, uniaxial and nonuniaxial stress. 


vhich inerease with number of stress reversals and value of stress 
plitude. These lattice 
hesion, loosen structure, and finally produce fissures. Thus, 
(a) Formation of 


disarrangements locally decrease 

various phases of rupture by fatigue are: 
rst fissure; (b) growth of fissure without appreciable deforma- 
ion; (e) foreed rupture of reduced and weakened cross section. 
Exhaustion by fatigue does not differ fundamentally from re- 
eated static stressing; however, each new stressing finds the 
maditions of the sample altered in consequence of local structural 
hanges. Resistance to fatigue is not affected by time rate of 
tressing unless the behavior of a sample is influenced by work- 
The Coulomb-Mohr 


B. Gross, Brazil 


irdened or otherwise treated surface layer. 
vpothesis has been found generally valid. 


3103. Weibull, W., Statistical design of fatigue experi- 

ments, J. appl. Mech. 19, 1, 109-113, Mar. 1952. 
\uthor’s method is based on the proposed equation: S — Fb = 
V + B)-™, S being the applied stress, .V the fatigue life, and 
To determine 7, A, B and m, four dif- 
After discussing a graphical] 


/) the endurance limit. 

ent testing stresses are necessary. 

wthod, a method for computing the parameter values is given. 

\uthor develops a series of analytical expressions for the partial 
lerivatives of the parameters with respect to the quantities stress 

| fatigue life. Using these expressions, he calculates the vari- 

e of EF caused by the scatter of loads and fatigue lives, and 

luces a set of formulas for the optimum distribution of a given 

unber of tests over the four stress levels. The optimum choice 
stress levels is also discussed, and it is shown that the variance 

l /) is strongly dependent on the choice of the lowest stress. A 
imum variance is obtained when this stress is slightly above 

At this level, about 40% of the seat- 
in fatigue life is shown to be caused by the uncertainty of load 


upper endurance limit. 


lings. At high stress levels, this factor is of minor imports nce, 
The application of the formulas is illustrated by an actual test 


ies on Aluminum alloy 75S. Testing time and costs may be 
uced by more than 40% by using the formulas. 


J. He. van der Veen, Holland 


Material Test Techniques 
(See also Revs. 3079, 3108) 


3104. Markl, A. R. C., Fatigue tests of piping components, 
ms. ASME 74, 3, 287-299, Apr. 1952. 

Fatigue tests have been performed on over 400 piping com- 
ents ineluding short and long radius turns, elbows, miter 
ds, tees, and straight sections of tubing. Most components 
vere of 4-in. standard weight and include a variety of types of 


rications. The objective was to present practical data and 
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empirical equations giving the effective stress-intensification fac- 
tors for the above-shaped components relative to the straight 
section. The experimental results are presented as S — N plots, 
in which the stress S is a nominal value determined from the 
ordinary beam formula and the applied bending moment, and 
represents the number of cycles of stress (full stress reversal). A 
straight section of pipe was assumed to have a stress-intensifica- 
tion factor of unity. For piping of similar sizes but of other 
shapes, the stress-intensification factor was determined as the 
ratio of the nominal stresses required to tail the straight section 
and the component under study after a given number of evcles of 
stress. This ratio was reasonably constant over a wide range ot 


eveles to failure. (Reviewer notes that this stress-intensifica- 
tion factor may be different from that determined by other meth- 
ods of stress analysis.) At some sacrifice in accuracy, a simple 
equation is presented which gives the stress-intensification factor 
for many of the above shapes. This paper completes a series 
of three on this project [AMR 1, Rev. 75 or 1220; 3, Rev. 2626). 


Irwin Vigness, USA 


3105. Gillemot, L., Measuring devices for investigation of 
true stresses (in German), Acta Techn. Hung., Budapest 1, 3, 
191-197, 1951. 

Author describes ingenious machine for plotting true stress 
directly while testing rubber and rubberlike materials. Deter- 
mination is made on basis of change in length of test specimen 
and assumption that volume remains constant. Accuracy ot 
results depends upon uniformity of elongation throughout gage 
Frank J. Mehringer, USA 


length. 

3106. Schinn, R., and Wolff, Ursula, Some results of ultra- 
sonic testing of forgings by the method of impulse echo (in Ger- 
man), Stahl u. Eisen 72, 12, 695-702, June 1952. 

Figures appearing on the oscillograph screen when testing big 
forgings with the reflection method are shown. These ‘‘reflecto- 
grams” are compared with macroscopic photographs and mag- 
Applied to the cast block, it 
does not give satisfactory results; however, after the first forging 


netie powder pictures of the defect. 


step of the cast block, the ultrasonic inspection method can be 
applied with good suecess, and can be used after each subsequent 
step of manufacturing. 

Paper will be of interest to personnel working directly with the 


ultrasonic flaw detector. R. O. Fehr, USA 


Mechanical Properties of Specific Materials 
(See also Revs. 3071, 3091, 3093, 3101, 3102, 3105, 3259) 


3107. Bastien, P., and Winter, C., Mile., Influence of heat- 
treatment on the true tensile curves for mild steel (French re- 
search results), Wetal Treatm. 19, 80, 213-216, May 1952. 

Condensation of a paper read before the Société Frangaise de 
Métallurgie, in which are presented results of true stress-strain 
curves of three mild, open-hearth steels, in) normalized, over- 
heated, or quenched and aged conditions, interpreted in terms of 
parabolic relation between stress and strain, with reference to 
capacity for deep drawings. G. V. Smith, USA 

3108. Hughes, D. E. R., The hot-torsion test for assessing 
hot-working properties of steels, J. Jron Steel Inst. 170, part 3, 
214-220, Mar. 1952. 

Hot torsion tests were made on mild-steel and on high-carbon 
chromium-steel specimens with 3/.-in. diam and 1!/.-in. length at 
temperatures from 950 to 1400 C with 12 to 600 rpm, respectively, 
and a speed of deformation from about 10 to 400% /s. In all 
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eases, a well-marked maximum was found in the curves connect- 
ing revolutions to failure with temperature. Except at very low 
testing speeds (10-50 rpm) for the mild-steel specimens, the 
temperature at the maximum is that found to be best for the 
rotary piercing operation in the manutacture of seamless steel 
tubes. The relationships between torque and temperature show 
no unexpected features. The curves are displaced to higher 
torque levels hy increasing speed. 

examination of mild-steel and high-sulphur mild-steel speci- 
mens that had been deformed only part of the way to fracture 
showed that the outer regions underwent very heavy deforma- 
tion, and that a flow effect at right angles to that of the original 
rod developed ultimately. Specimens cut transversely from a 
mild-steel billet gave very much lower values for revolutions to 
failure than longitudinal ones from the same billet. 

ky. Siebel, Germany 


3109. Steele, M. C., and Young, J., An experimental investi- 
gation of over-straining in mild-steel thick-walled cylinders by 
internal fluid pressure, 7vuns. ASME 74, 3, 355-361, Apr. 1952. 

Authors compare results of experiments on open-ended tubes 
with predictions of the total strain theories. Material used is 
hot-rolled billet, machined and annealed at 1630 F. Bore cir- 
cumferential strains were measured at four or six svmmetrical 
positions in a transverse section, and axial and circumferential 
strains at similar locations on the outer surface. Liiders’ lines 
Mecha- 


nism of yielding is formation of wedge-shaped regions of plas- 


on the ends were examined at various stages of loading. 


tically deforming material between the bore and outer surface. 
Wedyes are located asymmetrically and bounded by maximum 
shear stress trajectories. Tubes do not deform uniformly, and, 
as would be expected, predictions of theory for isotropic uni- 
formly expanding tubes overestimate the fully plastic pressure. 
Continued deformation at constant load occurs over long periods, 
as exemplified by increase of bore circumferential strain of 20° 
in 30 minutes. The results are interesting, especially in view of 
previous work. Reviewer would like to see a more comprehen- 
sive series of tests with checks on anisotropy, axiality of bore, ete. 
Paper reealls the need for extending the current mathematical 
theory to cover questions ol stability and uniqueness. 
J. F. W. Bshop, England 


3110. Buttner, F. H., Funk, E. R., and Udin, H., Viscous 
creep of gold wires near the melting point, /. Wetals, 4, 4, 401 
107, Apr. 1952. 

Gold wires, 5 mil in diameter, are found to creep viscously up 
to approximately 4 & 10° dynes per sq em around 1300 K. The 
average viscosity coefficient is found to be 18.9 & 10}? poises, 
This experimental value is compared with calculations based on 
Herring’s equation [J. appl. Phys. 21, p. 437, 1950] which give a 
viscosity coefficient of 13.6 10'2 poises. 

The creep behavior can be divided into two ranges, a micro- 
creep and a macrocreep range, Which are separated by a macro- 
vield point according to the convention of Chalmers for the creep 
of tin. The wires creep by means of two additive mechanisms in 
the macrocreep range after the fashion qualitatively presented by 
Kauzman [Trans. AIME 143, p. 37, 1941]. It is also shown that 
when both mechanisms occur simultaneously they affect one 
another. From authors’ summary by Aris Phillips, USA 

3111. Holt, Marshall, and Hartmann, E. C., Fatigue tests on 
aluminum alloy spot-welded joints, Welding J. 31, 4, 183s-—i87s, 
Apr. 1952. 

Authors present results of tension-compression fatigue tests of 
spot-welded lap joints of aluminum sheets 0.064 in. thick. Nine 
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different types of specimens were tested, each type of a differ 
alloy or temper. The points on the S-N curves cover the range 
from 1 cycle to 10° cycles to failure. These tests show that: 
(a) The various alloys and tempers have approximately the sary 
fatigue strength. (b) Aging of specimens after spot-welding 
does not improve the fatigue strength. (c¢) There is no corre|,- 
tion between the statie and fatigue strength. (d) Single spo; 
welds are inferior to single rivets as regards fatigue strength. 
Alexander Yorgiadis, US \ 


3112. Marin, J., and Hughes, W. P., Fatigue strengths of 
14S-T4 aluminum alloy subjected to biaxial tensile stresses, 
NACA TN 2704, 24 pp., June 1952. 

Tests were made on thin-walled tubular specimens of 148-14 
under a combination of fluctuating axial tension and fluctuating 
internal pressure. Ratios of circumferential stress to axis! 
stress were 0, !/2, 1, and 2, S-N curves being given up to abou; 
5» X 10° eyveles. Results show pronounced influence of anisotropy 
of material so that it is impossible to verify failure theories 
Testing equipment and method are fully deseribed. 

KF. J. Plantema, Holland 


3113. Majors, H., Jr., Dynamic properties of nodular cast 
iron—Part I, Vrans. ASME 74, 3, 365-380, Apr. 1952. 

Paper presents results of fatigue and damping capacity tests 
on magnesium-treated cast iron in the annealed and. as-cast 
condition. The fatigue tests (rotating cantilever) were run 
200 and at 6000 rpm. The S-N curves for 200 rpm were belo 
those for 6000 rpm in the higher stress range except for t! 
For both speeds, the S-N curves 
leveled off at the same value. Three sizes of notched and p! 


notched as-cast condition. 


bars were used to check the effect of the depth of notch on 
endurance limit. The tests indicate that a maximum in thi 
dynamic stress-concentration factor occurs when the depth of thi 
notch is about '/; of the shank diameter. Evidence for this 
obscured somewhat by poor coding of the test points. Speci 
damping capacities obtained in static direct tension-compressio! 
in statie bending, and in dynamic torsional tests are compared 
Damping capacity varied with the method of testing. Th 
specific damping capacity of magnesium-treated cast) iren 
compared with that of an SAE 1020 steel and with cast iron melt: 
in a cupola. Some interesting discussions on the chang 
damping energy with stress level and number of eveles and on t! 
general properties of nodular cast iron are published with 
paper. Evan A. Davis, USA 
3114. Pearson, R. G., The sampling of timber for standard 
mechanical tests, Austral. J. appl. Sev. 3, 1, 25-52, Mar. 1952 
Data are presented as to how an efficient sample size may | 
determined for mechanically testing wood satisfactorily. Fu 
random sampling is considered essential. Selection of one spe 
men per tree is considered sufficient and most economical. 
teviewer believes that complete randomization, as conside! 
essential by author to eliminate bias, may lead to the ineclusio! 
nonrepresentative material, such as compression wood, and, thus 
to misrepresentation. Furthermore, such randomization 
not always provide maximum possible correlation within 
data, Ek. G. Stern, USA 


3115. Curry, W. T., The effect of moisture content on the 
tensile strength of Sitka spruce, Aircr. Engng. 24, 279, 142 
May 1952. 

From 1600 separate tests, the effect of moisture on the ten 
A method is sugges! 
whereby the tensile strength can be determined with reasons! 


strength is seen to vary with density. 


accuracy. From author’s summar\ 
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3116. Lincoln, B., Flexural fatigue and visco-elastic proper- 
ties of wool fibres, J. Text. Inst. Trans. 43, 4, T158-T172, Apr. 
952. 
Author discusses relation between the resistance of fibers to 
peated bending and their viscoelastic properties. Experiments 
described on measurements of flexural fatigue and damping 
pacity on wool fibers before and after a carbonizing treatment. 
lt is found that decrease in resistance to flexural fatigue is asso- 
ited with increased internal damping. 
H. Kolsky, England 


3117. Hemelrijk, J., Some tests for hypotheses concerning 
tensile strength of cloth, Appl. sci. Res. (A) 3, 3, 211-224, 1952. 

\uthor presents a method of applying a system of statistical 

esting hypotheses to a physical problem in which there are two 

related variables. He assumes that the independent variable is 
subject to little or no error, while the dependent variable is sub- 
ect to random errors. He applies these criteria to the case of 
textile fabrie strength for illustrating application of method, 
Based on certain physical assumptions, author sets up three test- 
ing hypotheses. These are tested progressively. Rejection of any 
hypothesis rejects the theoretical assumptions. Acceptance of 
all three hypotheses is necessary to accept the assumptions. 

teviewer believes the method is useful in engineering problems, 
but that author has not selected a good illustration for applica- 
tion, Aeceptance or rejection of hypotheses based on assump- 
tions is dependent on the soundness of the original assumptions. 
\uthor draws on a textile test theory dated 1926, one which has 
subsequently been considerably modified. Little account is 
taken of the effeet of the type of test instrument in the assump- 
tions. A pendulum-type tester with a constant-velocity travers- 
ing jaw whose velocity can be changed through a gear boss is 
employed. Experimental criterion is rupture load at three 
different times to rupture. Due to the nature of the pendulum 
tester, the result is three different testing rates which are not pro- 
portional to the change in times to rupture. This invalidates the 
basic theory. 

Author’s application is clear and ean be used for other types of 
experiments, provided present paper is viewed only as an illus- 
tration of method of application of testing hypotheses. 

togers B. Finch, USA 


3118. Low, J. R., Jr., The effect of quench-aging on the notch 
sensitivity of steel, Welding J. 31, 5, 253s-256s, May 1952. 

Charpy impact-test specimens of a semi-killed 1020 steel were 
quenched from 690 C and aged at room temperature for periods 
up to three years. During this period the transition temperature 
increased from —40 C to 0 C. Over-aging at 350 C, either 
immediately following quenching or after three vears’ aging, 
lowers the transition temperature to —15.C. It is suggested that 
quench-aging is responsible for the commonly observed brittle 
zone adjacent to welds in this grade of steel, and that a low- 
temperature postheat treatment similar to that used for over- 
aging should improve the low temperature ductility of welded 
structures made of this and similar grades of steel. It is also 
shown that a decrease in the cooling rate from 690 C raises the 
transition temperature; this effect is believed to account for the 
tact that as-rolled plates show an increase in transition tempera- 


ture as the thickness increases. From author’s summary 


3119. Lee, E. H., Plastic flow in a V-notched bar pulled in 
tension, J. app/. Mech. 19, 3, 351-336, Sept. 1952. 

Paper presents analysis of flow in an ideally plastic, deeply 
notched bar, pulled in tension in plane strain. It sets up equa- 


47] 


tions of flow and derives stress field and deformation field as 
function of notch angle, notch dimensions, and shear stress 

experimental check is obtained by seribing a square grid on an 
undeformed bar and observing pattern at regular time incre- 
ments. Author points out that plastic flow occurs prior to frac- 
ture only if the maximum tensile stress produced by notch con- 
straint, which is derived, is less than the technical cohesive 
strength. Under such conditions, the greatest stress resulting 
from notch is a function of the vield stress. 

Paper is useful in evaluating notch-bar tension tests and in 
understanding previous theories of Kuntze on the subject. 


H. 1. Fusfeld, USA 


3120. Libsch, J. F., Powers, A. E., and Bhat, G., Temper 
embrittlement in plain carbon steels, 7J’rans. Amer. Soc. Metals 
44, 1058-1068, 1952. 

Specimens from AIST 1050 steel (0.466, C, 0.7507 Mn) hard- 
ened by heating to 8380 C and brine-quenching were tempered in 
the range of 455 to 680 C for times varying from 5 sec to LOO hi 
By means of Charpy impact tests, transition temperature was 
determined for differently tempered specimens. This tempera- 
ture increases with tempering temperature and time. From re- 
sults obtained for various combinations of embrittling tempera- 
ture and time, iso-embrittlement lines are derived which author 
regards as the fundamental basis for evaluating the influence of 
alloying elements upon temper embrittlement, 

Heinrich Mussmann, Germany 


3121. Neighbours, J. R., Bratten, F. W., and Smith, C. S. 
The elastic constants of nickel, J. appl. Phys. 23, 4, 389-393, Apr. 
1952. 

The longitudinal and transverse acoustic wave velocities were 
determined by the pulsed ultrasonic method. Wave velocities 
were measured in a transverse magnetic field so that the results 
are characteristic of magnetically saturated nickel. Velocity 
measurements were corrected for transit time error. The orienta- 
tion of the crystallographic axes was measured by the back-reflec- 
tion x-ray method. The elastic constants were then caleulated 
by a perturbation method. The values of the constants reported 
are: Cy = 2.53, Ce = 1.52, and Cy = 1.24 in units of 10!? dynes 


per sq em. Evan A. Davis, USA 


3122. Baker, W. O., and Heiss, J. H., Interaction of poly- 
mers and mechanical waves, Pell Syst. Tech. J. 31, 2, 306-356, 
Mar. 1952. 

The mechanical properties of polvmer materials depend on the 
amount of motion and the relaxation time of various segments of 
the polymer chains. By using shear and longitudinal ultrasonic 
waves over wide enough frequency ranges to include the thermal 
vibrations of significant groups or segments of the macromole- 
cules, the relaxation spectra of liquid and solid polymer materials 
ean be investigated. 

It is shown that these relaxation spectra are closely connected 
with the chemical structure of the polymer materials. Natural 
rubber and silicone rubber show a small change of stiffness with 
frequeney and a relatively low dissipation. More complicated 
chains with greater sterical hindrance show a large stiffness that 
increases rapidly with frequency, and a high dissipation. Some 
of these materials, such as polyisobutvlene, serve as excellent 
dampers. 

When long chain molecules are placed in solution, characteristic 
relaxations are found which are associated with various segment 
motions that single chains can undergo. In_ polyisobutyvlene, 
three relaxations have been isolated which are associated with the 
configuration motion of the molecule as a whole, with a transient 


entanglement process, and with the smallest chain segment 
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motion. These relaxations differ depending on the solvent and 
on the chain structure. The two upper Ones can be traced in 
polymer liquids and in linear polymer solids. 


Warren P. Mason, USA 


3123. Cox, H. L., The elasticity and strength of paper and 
other fibrous materials, Brit. J. appl. Phys. 3, 3, 72-79, Mar. 
1952. 

An analysis is made of the effect of orientation of the fibers on 
the stiffness and strength of paper and other fibrous materials. 
It is shown that these effects may be represented completely by 
the first few coefficients of the distribution function for the fibers 
in respect of orientation, the first three Fourier coefficients for a 
planar matrix, and the first fifteen spherical harmonics for a 
solid medium. For the planar case, it is shown that all possible 
types of elastic behavior may be represented by composition of 
four sets of parallel fibers in appropriate ratios. The means of 
transferring load from fiber to fiber are considered, and it is con- 
cluded that the effect of short fibers may be represented merely by 
Results of 
the analysis are applied to certain samples of resin-bonded 


using a reduced value for their modulus of elasticity. 


fibrous-filled materials, and moderately good agreement with 
experimental results is found. 
From author’s summary by H. Kolsky, England 


Mechanics of Forming and Cutting 
(See also Revs. 3033, 3054, 3106) 


3124. Geleji, A., Calculation of the forces acting in the roll 
gap (in German), Acta techn. Hung., Budapest 2, 1, 123-142, 1951. 

Article deals with a method of computing the metal resistance 
force between the rolls and the torque required to turn the rolls 
during rolling of metals. 

Some simplifying assumptions have been made; e.g., the resist- 
ance to deformation is constant between the rolls, and the coeffici- 
ent of friction is known. Then, by means of a combination of 
analytical and graphical procedures, one starting from the entry 
side of the rolls and the other from the exit side, author proceeds 
to plot curves which intersect at a point of no slip. Once this 
point is determined, however, his analysis is quite straightfor- 
He has 


applied his method to the rolling of high purity aluminum, dur- 


ward, and the results seem to have practical value. 


alumin, nickel steel, and ordinary carbon steel with results, he 
concludes, that are consistent with actual behaviors. 
R. G. Sturm, USA 


Hydraulics; Cavitation; Transport 
(See also Revs. 3095, 3096, 3217) 


3125. Escande, L., Sustained oscillations in surge tanks 
with throttling (in French), Rev. gén. Hyd. 17, 64, 188-195, 
July /Aug. 1951. 

An abbreviated paper by the author was published previously 
[see AMR 5, Revs. 1765, 2400]. This extended paper contains 
the detailed analytical treatment and the graphical calculations, 
the general conclusions of which were presented previously. 


Charles Jaeger, England 


3126. Milham, R., and Catheron, A. R., Valve control of 
liquid flow, Jnsiruments 25, 5, 596-598, 634-640, May 1952. 
Selection of a valve type and size for a flow-control problem 


involves analysis of valve characteristics. The drop ratio in a 
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system changes the characteristics of a valve and affects contr 
quality. These significant factors are presented in practic! 
form, From authors’ summa: 


3127. Crausse, E., On the study of bottom-gates with re- 
duced magnitudes (in French), C. R. Acad. Sci. Paris 234, || 
1126-1128, Mar. 1952. 

nergy equation 2; = q?/2ga* + na, and momentum equat 
F, = q?/ga + n’a?/2 (F; is specific energy, q rate of flow per unit 
width of canal, a thickness of ‘“‘vena contracta,” na depth 
vena contracta section, and /; momentum per unit width) 
used. Author puts these equations in dimensionless form, rv- 
ferring energy to critical depth and momentum to square of criti 
depth. 

Two charts are presented: (1) A double diagram of these «i- 
mensioniess values versus depth. Author uses Prof. Escande’s 
hypothesis: There are no losses of head between gate and ven: 
contracta; all head losses are comprised between vena contracts 
and end of jump; parallel flow within vena contracta. Thy 
diagram presents several curves with n as parameter. (2) Th 
second diagram is derived graphically from the first, and gives 
the relation between head upstream gate and tailwater level] 
several values of n and a. 

Author announces future publications on this subject. 

A. Balloffet, Argentina 


3128. Crausse, E., On a property of a horizontal liquid flow 
in a uniform channel (in French), C. R. Acad. Sci. Paris 234, 22, 
2152-2153, May 1952. 

Author again takes specific energy and momentum equations 
for rectangular canal (see preceding review). When these re! 
tionships are divided by critical depth h, and h,2, respective 
he obtains E’ = E/h, = 1/2a’? + na’; and F’ = F/h.2 = 1 
+ n?a’?/2. Here a’ is flow depth divided by h,. 

It is observed that 2’ is transformed in F’, and reciprocal 
when a’ is replaced by 1/na’. Then, each flow with depth equa! 
a’ corresponds to a conjugated one with 1/na’. Specific reduced 
energy of one of these flows equals reduced momentum ot! 
other, and reciprocally. Graphical interpretation is given. 

A. Balloffet, Argentina 


incompressible Flow: Laminar; Viscous 
(See also Revs. 3035, 3210, 3232) 


3129. Arzhanikh, I. S., Functions of the stress tensor in 
hydrodynamics (in Russian), Dokladi Akad. Nauk SSSR (N.S 
83, 2, 195-198, Mar. 1952. 

Stress functions in statics of an elastic body, which were intro- 
duced by Maxweli and Morera, have been applied from variou 
points of view by Kuz’min [ Dokladi Akad. Nauk SSSR 49, p. 335 
1945], Blokh [AMR 4, Rev. 1039], and Filonenko-Borodie [A \II° 
4, Rev. 4094; Prikl. Mat. Mekh. 15, 5, 563-574, Sept.-Oct. 195! 
The great advantage of the Maxwell-Morera formulas is that th 
satisfy the equilibrium equations identically. 

In the paper under review, analogous formulas. satisfy 
identically the equations of hydrodynamics are derived. ‘Tl! 
formulas obtained, which in the equilibrium case reduce to ¢! 
Maxwell-Morera formulas, are too lengthy to be reproduced ly 

Eugene Leimanis, Canad 


3130. Birkhoff, G., A new theory of vortex streets, /’ 
nat. Acad. Sci. Wash. 38, 5, 409-410, May 1952. 

For any plane flow satisfying the Navier-Stokes equations, | 
mean transverse moment of the vorticity per unit length is a © 
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stant in time. Starting with this result, a new theory of the 
W behind an obstacle is briefly outlined for a nonviscous fluid. 
A. R. Mitchell, Scotland 


3131. Neumark, S., Pressure distribution on an airfoil in 
nonuniform motion, J. aero. Sci. 19, 3, 214-215, Mar. 1952. 
lor pressure distribution along a thin two-dimensional airfoil 
n unsteady vertical motion, author derives formula similar in 
1 to well-known formulas for lift and moment, given first by 
Karman and Sears [title source, 5, 10, 378-390, Aug. 1938]. 
fhese formulas, relating quantities mentioned to the vorticity 
, the airfoil and in the wake),each consist of three terms, viz.,a 
quasi-steady part, an apparent mass contribution, and a contribu- 
m due to the wake. Application is made to case of steady 
oscillations and, in particular, to vertical translatory oscillation. 
A. I. van de Vooren, Holland 


3132. Gerber, R., On the existence of irrotational, plane 
periodic flows of an incompressible heavy liquid (in French), 
(. R. Acad, Sci. Paris 233, 21, 1261-1263, Nov. 1951. 

\uthor announces that, under certain restrictions, he is able to 

ove the existence of two-dimensional periodic gravity waves 

era symmetric periodic bottom. The restrictions, aside from 
hose mentioned in the title, are a limitation on the maximum 
-lope of the bottom and on the value of a certain Froude number. 
The associated conformal-mapping problem is reformulated as an 
integrodifferential equation which can be interpreted as an equa- 
tion « = F(x) in a Banach space, where F is completely continu- 
ous. The restrictions mentioned allow application of the meth- 
ls of Schauder and Leray. No details are given. 


J. V. Wehausen, USA 


3133. Rumer, Yu. B., The problem of a submerged jet (in 
Russian), Prikl. Mat. Mekh. 16, 2, 255-256, Mar./Apr. 1952. 

\uthor considers solutions of the Navier-Stokes equations in 
<pherieal coordinates which are regular in @ and of the following 


POP: 


=~ 'F,(0) + r-2F.(8), vg = rf, (0) + r-2f2(8) 
ro =0, p/p=r 'g(O) + r-2g2(8) 


+ 
The functions F,, fy. and ir were determined earlier by Yatsev 
\MR 4, Rev. 3597]. 
orresponding to a particular choice of the Fi, fi, and q:, namely 


The author determines Fs, fo, and ge 


that resulting when a = b = ¢ = 0 (see the cited review for nota- 
ion). This may be interpreted as the flow resulting when a pipe 
lischarges into a space filled with the same fluid. 

J. V. Wehausen, USA 


3134. Birkhoff, G., Induced mass with free boundaries, 
(Juart. appl. Math. 10, 1, 81-86, Apr. 1952. 
Using the properties of the acceleration potential A, author 
“amines the concept of induced (added) mass in the case of a 
juid with a free surface, assuming only incompressibility and 
egleeting gravity. The following results are proved for the 
itial instant of motion: (1) Consider a region R filled with 
juid, bounded in part by a wetted surface Wand in part by a 
ree surface S at constant pressure. Defining “acceleration 
netie energy” as T= LoS SS wV AV AAR (p is mass density), 
(is shown that 7 is minimized by the free-surface condition A = 0 
S relative to all other volume-conserving flows in 7? satisfying 
e condition dnormal = OA /On on W(a is acceleration). (2) Ina 
iid motion with undisturbed velocity U = U(x, ¢) altered at 
ue ¢ = 0 by an additional normal acceleration f(x) of W, the 
stantaneous pressure distribution required to accelerate the 
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fluid is the same as if the fluid were at rest. Furthermore, the im- 
pulsive pressure required to produce an additional normal ‘‘im- 
pulsive velocity” of W is —p.1. 

Consider next a liquid region bounded by a wall W” (container) 
and the wetted surface of an accelerated missile W’ in the tree 
surface S. Using the definition of induced mass tensor, 7’, 

T xp _ pS SS wW AV A*dR, where the A” and A* are accelera- 
tion potentials for unit translations (accelerations) of W parallel 
to the axes and unit rigid rotations of W’ about the coordinate 
axes, the following are proved: (1) The diagonal components 7), 
are increased if either the region occupied by liquid is Increased or 
free-surface area is replaced by container walls or wetted missile 
area, (2) Let a volume AV of liquid be replaced by missile. 
Then the new translation-induced mass tensor 7, satisfies 
T's 2 Tu — pAV. 
the total h-component of initial pressure force required to produce 


(3) The tensor component 7); represents 


a unit A-acceleration of the missile. 

Momentum and moment of momentum interpretations of 7’, 
are also given. Application of the results to the case of impact 
on water is indicated, and a rough estimate is derived for the 
effect of gravity on the pressure exerted by a liquid on a missile 
with an attached cavity. Phillip Eisenberg, USA 

3135. Kalinin, N. K., Filtration through a double-layered 
wedge (in Russian), Prikl. Mat. Mekh. 16, 2, 213-222, Mar. /Apr. 
1952. 

A dam of wedge-shaped cross section consists of two types of 
media with different permeabilities. These media are separated 
by a plane which contains the ridge of the dam. It is required 
to find the directions and speeds of the flow of the water (which is 
filtrating through the dam) in each laver of the dam. The prob- 
lem consists in the determination of two functions of a complex 
variable, which satisfy certain boundary conditions and each of 
which is regular within one of two angular regions with a common 
boundary. The solution is sought and found in the form of 
Fourier integrals. 

Courtesy of Mathematical Reviews H. P. Thielman, USA 

3136. Lighthill, M. J., On the squirming motion of nearly 
spherical deformable bodies through liquids at very small Rey- 
nolds numbers, Comm. pure appl. Math. 5, 2, 109-118, May 1952. 

The problem is to determine to what extent a deformable 
spherical body can progress through liquid by performing small 
oscillations of shape if all Reynolds numbers are so small that 
inertial forces are negligible compared with forces due to pressure 
and viscous stress. Discussing motions with axial symmetry and 
finite total energy, it is found that, to the seeond order of approxi- 
mation, the velocity of the center of the body is not an exact time 
derivative of an oscillatory function, so that with suitable com- 
binations of the possible modes of deformation, gradual progress 
ean be made. Three representative examples of the more 
efficient kinds of squirming motion are discussed in detail with 
diagrams. [Another problem, that of swimming by sending 
lateral waves down a thin tail, is treated by G.I. Taylor; AMR 5, 
tev. 1905. ] L. M. Milne-Thomson, England 


3137. Nevzglyadov, V. G., On boundary conditions of the 
new method in the dynamics of a viscous fluid (in Russian), 
Dokladi Akad. Nauk SSSR (N.S.) 82, 2, 213-216, Jan. 1952. 

Author reports continuation of previous work on flow of a 
viscous fluid past a plate. While outer flow (a distance +A above 
and below plate) satisfies the Oseen equation, inner flow must 
satisfy the Navier Stokes equations, vanish on the plate, and the 
velocity and pressure must be continuous across the interface. 
Starting from a linear velocity profile in the boundary layer de- 
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fined here, author finds the shape of the boundary layer and 
wake and a corrected drag of 1.3/R,'/? 
depend critically on the approximation chosen for the profile. 

Leon Trilling, USA 


The results appear to 


3138. Sakadi, Z., Motion of an incompressible viscous fluid 
between two concentric spheres, Vath. Japonicae 2, 71-74, 1951. 
In the title problem, one sphere is fixed and the other rotates 
Author carries through the solu- 
He finds 
that the value of the moment on the fixed sphere is the same as in 
6th ed., 
tetention of third-order terms would 
Toraldo di Francia, AMR 5, Rev. 169}. 
J. V. Wehausen, USA 


with constant angular velocity. 
tion, retaining terms of the second order in the velocities. 
the linearized theory [ef. Lamb, “Hydrodynamics,” 
Cambridge, 1982, §334]. 


have shown a change [cef. 


3139. Ballabh, R., On a fluid motion with a spherical bound- 
ary, Proc. nat. Inst. Sct. India 17, 123-126, 1951. 

In an earlier work [Proc. Benares math. Soc. 2, 69-79, 1940], 
author has stated conditions for two flows of an incompressible 
viscous fluid to be superposable in the sense that the vector sum of 
a flow. He 


applies these conditions to study flows superposable on a uniform 


the two velocities be again the velocity veetor of 


flow and having a spherical stream surface as boundary. He 
derives in this way an exact solution of the Navier-Stokes equa- 
tions valid within and without a spherical streani surface, except 
for a singularity at the center. The flow in the exterior is not 
uniform at infinity. 

Courtesy of Mathematical Reviews D. Gilbarg, USA 

3140. Heisenberg, W., On the stability of laminar flow, 
Inter. Congr. Math., Cambridge, 1950, Conf. appl. Math., 292 
296. 

Author reviews briefly and critically the history of problem of 
stability in two-dimensional flow. He interprets mathematical 
results physically in terms of statistical theory of isotropic turbu- 
lence. Irvin M. Krieger, USA 

3141. Yeh, H., Secondary flow in cascades, ./. aero. Sci. 19, 
1, 279-280, Apr. 1952. 

Author obtains, in a simple and direct marner, a result: pre- 
viously obtained by Squire and Winter [AMR 4, Rev. 3672] fora 
first-order approximation of the secondary flow that is obtained 
downstream of a cascade of airfoils when the entering flow is 
parallel but not uniform in the spanwise direction, 

Peter Chiarulli, USA 


Compressible Flow, Gas Dynamics 


(See also Revs. 3190, 3192, 3204, 3211, 3227) 


3142. Maslen, S. H., Supersonic conical flow, VACA 7N 
2651, 32 pp., Mar. 1952. 

Iquations of motion fora perfect isoenergetic fluid are expressed 
in spherical polar coordinates; for conical flows with vertexes at 
the origin, there is no dependence on radial distance. Resulting 
equations are of mixed type and are solved by method of charae- 
teristics in hyperbolic regions. In elliptie regions, a modified 
relaxation method is employed in which only second derivatives 
are expressed in finite difference form, the finite difference equa- 
tions having variable coefficients involving first derivatives. 
Numerical solution is generally straightforward, the main diffi- 
culty arising from the initially unknown positions of shock waves: 


Shock waves separating two hyperbolic regions are found by 
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standard methods; shock waves separating hyperbolic and ellip- 
tic regions are estimated initially by suitable approximate meth- 
ods and have to be corrected as solution proceeds. Amount 0; 
labor is reduced considerably by taking linearized solutio 
problem as an initial basis for relaxation. 

Methods are illustrated by taking as example the case of a flat- 
plate, zero-thickness, triangular wing with supersonic leading 
Comparison of numerics! 


edges. Angle of attack chosen is 12 


and linearized solutions is of very great interest: Pressure cis- 
tributions do not agree well, and extent of hyperbolic and ellipti: 
regions is very different. G. N. Ward, England 

3143. Ludford, G. S. S., The boundary layer nature of shock 
transition in a real fluid, Quart. appl. Math. 10, 1, 1-16, Apr. 1952 

Family of solutions of Navier-Stokes equations is constructed 
having large derivatives normal to an arbitrary surface S(r, y, 
z,¢) = Oand small parallel derivatives. The Rankine-Hugoniot 
shock conditions are satisfied approximately, and the parallel 
velocity is conserved normal to S. For vanishing viscosity, S 
becomes a discontinuity surface and the Rankine-Hugoniot condi- 
tions become exact. S. A. Schaaf, USA 

3144. Cabannes, H., Determination of the attached shock 
wave when the velocity downstream of the apex is subsonic (i; 
French), Actes Coll. inter. Mécan. TI, Publ. sei. tech. Min. Air, 
Paris, no. 250, 181-196, 1951. 

Author considers plane flow past a sharp-nosed symmetri 
obstacle with attached curved shock. 
original investigations of this problem, that within a narrow rang: 
of Mach numbers, Wo(V) < WM < A*(V) (where 2W is the ang 
contained by the nose), the flow near the nose behind the shock is 


It is known, from Crocco’s 


subsonic; further, that this flow can be defined analytically in the 
upper part of the range but is nonanalyvtie in the lower part of th 
range. Author 
Thomas into these two subsidiary ranges. He introduces a third 
eritical Mach number W,(W), where (r — 1) is the order of thy 


lowest nonvanishing derivative of the curvature of the bound: 


extends the investigations of Guderley and 


adjacent to the nose. He represents the equations of the shock 
by a series expansion of x, the coordinate in the undisturbed flow 


When 1/ 


wher 


direction, in powers of y, the transverse coordinate. 
M,, this series is analvtic with second term of degree r + 1; 
M > M,, it is nonanalytie with second term of nonintegral degre: 
A<rt+l. 
faces, the nonanalytic representation applies throughout the rang: 


In the limiting case when the wedge has straight 


with A increasing from 1 to infinity as VW increases from.) to A7* 
Maurice Holt, England 


3145. Travers, S., The present state and value of the hydro- 
thermodynamic theory of explosions and shocks. II. Thickness 
of shock waves and the mechanism of ignition in combustion 
waves (in French), Wém. Artill. fr. 25, 3, 507-624, 1951. 


3146. Travers, S., The present state and value of the hydro- 
thermodynamic theory of explosions and shocks. II. Thick- 
ness of shock waves and the mechanism of ignition in combustion 
waves (in French), Wém. Artill. fr. 25, 4, 923-1010, 1951. 


3147. Lawrence, H. R., The lift distribution on low aspect 
ratio wings at subsonic speeds, J. aero. Sci. 18, 10, 683-695, Oct 
1951. 

Author proceeds from E. Reissner’s form of the integral equ- 
tion of lifting surface theory [VACA TN 946, 1944], obtains i 
own variant of this equation, assumes rectangular planform 0! 
span 2b, chord 2c, and, by making suitable assumptions regardinz 
approximation of [(¢ — £)? + (y — n)?]'/? where x! ‘ <cal 
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n| < 5, obtains for large ACA is aspect ratio) the Prandtl 
jifting-line equation; for very small A the result of Jones [VACA 
/h 835, 1946], and by still another approximation, the Weissinger 
theory [VACA TM 1120, 1947] are obtained. 

\uthor then develops two new integral equations for small A, 
these also depending (essentially) on how [(2 — &)? + (y — n)?|' 
is approximated, and on the fact that each is an equation for 

) = J” w(a,y)(b? — y?)'/? dy, whereas in the Prandtl and 
\Weissinger theories an equation for h(y) = <Jf°* w(z,y) \(e + x) 

x)| der is obtained, where —w(x,y) is airfoil slope. More 
general planforms are considered briefly. 

Calculations using results are made of chordwise pressure dis- 
tribution, lift-curve slope, aerodynamic center, and damping in 

_ of delta and rectangular wings with A = 0 to 4. Results 
ompare well with experiment. 

\uthor speaks of ‘“duality”’ or analogy between small and large 
\ approximations. Reviewer would prefer to speak of these in 
terms of the svmmetry of [(@ — &? + (y — »)?]'/? in (x,y) and 
En). William H. Pell, USA 


Longhorn, A. L., The unsteady, subsonic motion of a 
Mech. appl. 


3148. 
sphere in a compressible inviscid fluid, Quart. J. 
Vath. 5, part 1, 64-81, Mar. 1952. 

\ rigid sphere when set in motion causes acoustic energy to be 
radiated to infinity, in addition to building up the kinetic energy 


— 


{ steady motion. The energy of the compressible fluid varies 


Y with the method used to set the sphere in motion. First method 
s impulsive generation of velocity; second method is gradual 
ceceleration from rest; in both methods, maintenance of steady 
motion is by a suitable force. Author neglects Viscosity, but 
shows that the additional work for emitting sound waves is done 
before boundary-layer separation occurs. The work done on the 
fluid is found to increase due to compressibility, twofold for 
nfinite acceleration and less for finite acceleration. Formulas 
re based on linearized theory, the order of magnitude of the 
rms is analyzed, and the effect of higher-order terms indicated. 


CG. R. Graetzer, USA 


3149. Guderley, G., and Yoshihara, H., Two-dimensional 
unsymmetric flow patterns at Mach number one, AF (ech. Rep. 
H683, 48 pp., Jan. 1952. 

Authors extend their work on the symmetrical flow of a sonic 
tream past a thin double wedge |AMR 4, Rev. 3299] and con- 
sider a wedge set at a small angle of incidence. The simple flow 
pattern in the symmetrical case is altered by the shift of the 
stagnation point away from the wedge nose and the creation of a 
small cavitation region on the upper surface immediately behind 

this complicates the boundary conditions in the hodograph 
plane. Authors accordingly ignore the cavitation region (they 
justify this step) and treat the flow at incidence as a small pertur- 
bation of the known symmetrical flow. They can then formulate 
nd solvea mixed boundary-value problem of a type studied earlier 

Guderley [AMR 5, Rev. 1149]. 
nd lift-curve slope are calculated, and the latter is found to 


The pressure distribution 


ive a lower value than that obtained by extrapolation of results 


' purely supersonic theory. Maurice Holt, England 


3150. 
supersonic potentials, Quart. J. 
2-92, Mar. 1952. 


Paper investigates Green's theorem as applied to a linearized 
Use of the funda- 


O’Keeffe, J., The direct use of Green’s method for 
Mech. appl. Math. 5, part 1, 


teady supersonic motion past a thin wing. 
ental solution of supersonic flow in this theorem introduces 
iathematical difficulties which are not of elementary type. 
his trouble is cireumvented by Volterra by using other particular 
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solutions of the differential equation than the fundamental solu- 
tion, and by Hadamard by introducing the concept of ‘finite 
part” of an improper integral. Author shows that a simple and 
direct solution of the problem can be constructed by methods 
strictly analogous to the classical method of Green without using 


Hadamard’s theory. Tore Gullstrand, Sweden 


3151. Goldstein, S., Selected problems in gas dynamics, 
Inter. Congr. Math., Cambridge, 1950, Conf. appl. Math., 280 
291. 

Paper contains a very brief survey of linearized approximation 
for steady supersonie flow and its improvement at singular 
characteristics and at infinity. Topies discussed are boundary 
conditions, general theorems, conical flows, sources and sinks, 
flow in circular tubes, and application of Lighthill’s technique 
[AMR 3, Rev. 1829] to conieai flows and flow at great distances 
from a body of revolution. G. N. Ward, England 

3152. Klunker, E. B., and Harder, K. C., Comparison of 
supersonic minimum-drag airfoils determined by linear and non- 
linear theory, VACA 7T'N 2623, 19 pp., Feb. 1952. 

(AMR 4, 
1668] that supersonic airfoils for minimum pressure drag may 


Using linearized theory, Chapman showed Rev. 


have blunt trailing edges. Present paper confirms that linearized 
theory is adequate for purpose of determining optimum shapes 
(but not for calculating their drags) even at very high Mach 
numbers. Nonlinear theory taken as standard of comparison is 
neither Busemann second-order nor shock-expansion but modi- 
fied hypersonic small-disturbance relation suggested by Ivey and 
Cline [AMR 4, Rev. 2579]. 
pressure variation permit determination of optimum shape for 
Milton D. Van Dyke, USA 


Charts based upon idealized base- 
given thickness. 


3153. Westley, R., The potential due to a source moving 
through a compressible fluid and application to some rotary 
derivatives of an aerofoil, ('o//. Avro. Cranfield Rep. no. 54, 26 pp., 
7 figs., Feb. 1952. 

Paper concerns a theoretical study of the compressible flow 
resulting from a source in arbitrary motion through the fluid. 
Particular attention is given to the case of a helical path with 
applications to the calculation of rolling moment on an airfoil. 
Results obtained show that, for supersonic flight speeds, the rolling 
moment reverses sign at a particular Mach number for a given 
amount of sweepback. The solution is essentially an adaptation 
of the method of Liénard and Wiechert as applied to the electro 
magnetic theory of a moving point charge. 


M4. Thompson, USA 


3154. Robinson, A., and Hunter-Tod, J. H., Bound and 
trailing vortices in the linearised theory of supersonic flow, and 
the downwash in the wake of a delta wing, Avro. Res. Counc. 
Lond. Rep. Mem, 2409, 14 pp., Oct. 1947, published 1952. 

See AMR 2, Rev. 1419. 


3155. Margolis, K., Some remarks on an approximate 
method of estimating the wave drag due to thickness at super- 
sonic speeds of three-dimensional wings with arbitrary profile, 
NACA TN 2619, 9 pp., Feb. 1952. 

Author discusses application and limitation of some semi- 
empirical profile corrections. Estimation is given for three- 
dimensional wings with various profiles by utilizing previously cal- 
culated drag coefficients. It is felt that judicious use of correc- 
tion factors should vield satisfactory accuracy for many plan- 
form-profile combinations, especially at speeds for which the wing 


leading edge is supersonic. Friedrich Keune, Sweden 
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3156. Squire, H. B., An example in wing theory at super- 
sonic speed, Aero. Res. Counc. Lond. Rep. Mem. 2549, 16 pp., 
Feb. 1947, published 1951. 

Using the approach suggested by Robinson [title source, 2548, 
1946) for expressing the solutions to the linearized equations of 
motion in terms of the Lamé functions, author has demonstrated 
how to obtain the pressure distribution and related drag over thin 
nonlifting triangular wings with subsonic leading edges. Al- 
though the wings treated were basically of elliptic cross section in 
planes normal to the flow direction, the method used may be ex- 
tended to include a larger class of thickness distributions, as was 
done by Heaslet and Lomax [AMR 5, Rev. 821]. 

When computing the drag for these wings which have blunt 
(elliptic) leading edges, author points out that the linear theory 
may lead to incorrect results unless allowance is made for the 
large local pressures around the leading edges. A more complete 
discussion of these leading-edge forces may be found in a paper by 
R. T. Jones [AMR 4, Rev. 1227]. Seymour Lampert, USA 

3157. Hilton, W. F., Use of negative camber in the tran- 
sonic speed range, lero. Res. Counc. Lond. Rep. Mem. 2460, 2 
Mar. 1947, published 1952. 

Certain difficulties are experienced when attempting free flight 


in the transonic speed range (0.8 to 1.2 of the speed of sound), 


pp., 6 figs., 


These difficulties fall into two main classes, namely, (1) overcom- 
ing the somewhat high air resistance by means of improvement in 
engine design, and (2) balancing the aireraft for stable horizontal 
flight. The latter problem is considered here. Changes of trim 
are caused by sudden loss of wing lift in the transonie range, 
which decreases the downwash over the tail and possibly results 
in an uncontrollable nose-heavy dive. The use of negative wing 
camber for minimizing these effeets is suggested, and the sugges- 
tion is found to be supported by wind-tunnel experiments. 
From author’s summary 


3158. Robinson, A., and Hunter-Tod, J. H., The aerody- 
namic derivatives with respect to sideslip for a delta wing with 
small dihedral at zero incidence at supersonic speeds, -tvro. Res. 
Counc. Lond. Rep. Wem, 2410, 12 pp., 3 figs., Dee. 1947, published 
1952. 


see AMR 2, Rev. 1435. 


3159. Tamada, K., On the hodograph method and analytic 
continuation of solution in the theory of compressible fluid, Vem. 
Coll. Sct, Univ. Kyoto (.1) 26, 21-30, 1950. 

\ method of analvtically continuating solutions in the hodo- 
graph plane alternative to those of Cherry [Proc. roy. Soe. 
Lond. (A) 192, 45-79, 1947], Lighthill [ibid. 191, 352-369, 
1947], and Goldstein, Lighthill, and Craggs (Quart. J. Mech. appl. 
Vath. 1, 344-357, 1948] is given, with particular reference to 


wy 


solutions which reduce to ¥ Im (1 — ge *’)* in the incompressi- 


ble case Author claims that his arrangement of the resulting 


series solutions is particularly good for computational purposes. 


M. J. Lighthill, England 


3160. Nichols, M. R., and Rinkoski, D. W., A low-speed 
investigation of an annular transonic air inlet, VACA 7)\ 2685, 
38 pp., Apr. 1952. 

Paper deals with the application of fuselage scoops to a tran- 
sonic airplane. From measurements conducted at low speeds on 
three fuselages ahead of the annular scoops, authors conclude 
that it is possible to maintain subsonic speeds ahead of the air 
inlets up to flight Mach number 1.2, provided that the forward 
part of the fuselage has proper proportions. Then, in reviewer’s 
opinion, there must be a shock wave ahead of the fuselage. A 
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boundary layer being absent there, boundary-layer troubles wij! 
not be met. 
Low-speed measurements cover a wide range of inlet velo: 
ratios and angles of attack. Results are given in graphs, 
J. G. Slotboom, Holland 


3161. Chen, Y. W., Supersonic flow through nozzles with 
rotational symmetry, Comm. pure appl. Math. 5, 1, 57-86, | 
1952. 

Author considers problems of isentropic, irrotational, su 
sonic flow with axial symmetry which involve the singularity on 
the axis and which, therefore, cannot be treated by the class 
method of characteristics. He examines particularly solutions 
determined by initial data given on two characteristic lines inte 
secting on the axis, and shows that the usual theorems concerning 
uniqueness and existence of such solutions apply in this case, pro- 
vided that the radial component of velocity in the neighborho 


of the point of intersection is at least of the order of the square 
The propagation of disturbances 
The results 


are then applied to the design of perfect nozzles; here the genera! 


root of the radial distance. 
along such characteristic lines is also considered. 


method developed can be simplified, and a solution is obtained in 
terms of convergent series. Maurice Holt, England 

3162. Timman, R., Approximate theory of the oscillating 
wing in compressible subsonic flow for high frequencies, \ 1’ 
LuchtLab. Amsterdam Rap. F.99, 13 pp., 2 tables, 4 figs., D: 
1951, 

The problem of unsteady forces acting on an infinitely long 
oscillating airfoil in subsonic flow has been solved by severs 
authors by reducing it to a boundary-value problem of tly 
common wave equation and then emploving Mathieu functions 
To avoid the cumbersome numerical calculations of these series 
expansions for high frequencies, author uses the Kirchhoff dif- 
fraction formula, well known in opties and acoustics, to obtair 
an approximate solution. Numerical values for the aerodynamic 
derivatives are given for Mach numbers 0.3, 0.5, 0.7, 0.9, and 
3 <a <9, whenw = lv/V (lis semichord of airfoil, v circu! 
frequency, V translational velocity). 

Hans L. Oestreicher, USA 


3163. Rabineau, B. A., Compressibility corrections for bodies 
of revolution, ./. aero. Sc?. 19, 3, 197-200, 206, Mar. 1952. 

An approximate formula is given for calculation of the p 
turbed velocity of a body of revolution at any subsonie speed 
from that of the corresponding body in incompressible fluid. T! 
results of the present formula are compared with more elaborat: 
calculations and experimental data. S. I. Pai, USA 


3164. Wu, C.-H., and Brown, C. A., A theory of the direct 
and inverse problems of compressible flow past cascade of ar- 
bitrary airfoils, J. aero. Sci. 19, 3, 183-196, Mar. 1952. 

A unified approach to both problems is presented, based upo' 
two experimental facts: (1) Variation in specific mass flow pW, o! 
mean cascade streamline closely follows the variation in chan 


width in pitch (y-) direction. (2) Shape of mean stream! 


follows that of mean channel line (or that of blade skeleton), | 
with lower curvature, and position of mean streamline is closer 
suction surface than to pressure surface. This enables an appro: 
mate determination of flow on the mean streamline for both 1 
direct and inverse problems. Equations of motion, continui! 
and adiabatic state are then used to compute partial y-derivativ: 
of W., W,, and p up to second order in terms of known variations 
on mean streamline, leading to an extension of flow description | 


pitch direction by means of Taylor series. For high-solidity ¢ 
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ades, three terms in the series are sufficient for engineering 
uracy. Several applications are made, and accuracy of method 
is checked by finite difference calculations, showing excellent 
‘ment. 
reviewer's opinion, this simple unified approach is a re- 
rkable contribution to two-dimensional cascade problem. Its 
th ractical importance for turbomachinery design will depend upon 
urther applicability of plane-cascade results to circular-blade 
ngements. At present state of knowledge, it appears that 
urther improvements in turboengine cascade performance are to 
e expected from a better insight of three-dimensional effects 
radial equilibrium, secondary flows and losses, ete.) rather than 
au a further development of two-dimensional methods. 
Pierre Schwaar, Switzerland 


0- 3165. Bitondo, D., and Lobb, R. K., The design and con- 
id struction of a shock tube, /nst. Acrophys. Univ. Toronto UTIA 
re m ivp. no. 3, 27 pp., 18 figs., May 1950. 

PS The shock tube consists basically of a long tube separated into 
ts iwo compartments by a diaphragm, across which pressure and in- 


ternal energy are discontinuous. When this diaphragm is rup- 
tured, a plane shock wave is propagated along the low pressure 
hamber. The tube lends itself to an easy method of studying 
mstationary plane shock waves and stationary flow patterns 

ra wide range of Mach numbers. 
The design and instrumentation for such a tube are presented in 
N this report, and the factors affecting each are considered in detail. 
Suggestions for the improvement of techniques are made through- 


out the text. From authors’ summary 


3166. Westphal, W. R., and Dunavant, J. C., A compressible- 
flow plotting device and its application to cascade flows, \ ACA 
s /\ 2681, 21 pp., Apr. 1952. 
: To determine two-dimensional compressible flows through 
ell-defined passages, use is made of plastic cams which auto- 
uatically set the length-to-width ratio of rectangles formed by 
streamlines and equipotential lines represented by spring-steel 
vires. Reasonable agreement was obtained for the pressure dis- 
tributions around four different turbine blade cascades and along 
e surface of a choked nozzle as determined by the reported 
method and by actual experiment. 
Simon Ostrach, USA 
3167. Craggs, J. W., The compressible flow corresponding 
to a line doublet, Quart. appl. Math, 10, 1, 88-93, Apr. 1952. 
Starting from standard elementary incompressible flows, 
Ringleb [ZAMM 1940] used the hodograph method to construct 
a number of exact compressible flows. Author considers singulari- 
ties of the Ringleb solution corresponding to an incompressible 


loublet. In the physical plane, a limit line with a double cusp 
| four branches is found, and the flow thus extends over four 
ets. Maurice Holt, England 
3168. Johannesen, N. H., Experiments on two-dimensional 


supersonic flow in corners and over concave surfaces, P?/i/. Mag. 
43, 340, 568-580, May 1952. 
Two simple cases of two-dimensional supersonic flow were 
‘estigated by schlieren photography, viz., the flow in two con- 
secutive corners and the flow over a circular are profile concave 
The flows were photographed for smooth and 


with laminar and turbulent 


the stream. 
igh surfaces of the models, i.e., 
undary layers, and the observed flow patterns are compared 
th those predicted by inviscid theory. The flow with a turbu- 

t boundary laver was in good agreement with inviscid theory 
Nitside the boundary laver, whereas the laminar boundary laver 
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separated and a shock wave originated at the point of separation, 
In both cases, the agreement was good at the points far from the 
surface. 

A discussion is given of the flow at the point of intersection of 
three shock waves, and of a shock wave and a centered compres- 
sion. For the latter case, photographs show a weak shock wave 
in the direction of the downstream Mach line at the point of in- 
tersection. 

\. Miele, 


From author’s summary by Argentina 


3169. Busemann, A., Application of transonic similarity, 
NACA TN 2687, 22 pp., Apr. 1952. 

For steady inviscid transonie flow, the governing differential 
equation is essentially nonlinear, even if the velocity of a disturb- 
ance generated by a thin body is assumed small in comparison 
with the velocity of flight. In consequence, the principle of super- 
position becomes invalid and classical mathematics is of little help 
in achieving useful solutions. Under this difficult situation, von 
K:irmdan in 1946 applied dimensional reasoning to explore the 
over-all characteristics of an airfoil, and found the similarity be- 
havior of the transonic flow in terms of appropriate dimensionless 
parameters called invariants. Since then, the transonic similarity 
law has been further explored and applied both theoretically and 
experimentally by a number of investigators. In addition to 
summarizing these results, this paper brings out a number of 
further interesting points about the transonic similarity, particu- 
larly on the number of possible invariants, the choice of the 
essential terms of the well-known von Karman transonic equation, 
and the limitations on the choice of invariants according to the 
region of Mach number. Second, the additional interpretation 
and examples at various hypothetical values of the ratio of specific 
heats y on the two-dimensional and axially symmetrical transonic 
flow are illustrative. Third, author mentions a very important 
point, that the Prandtl correction factor (more commonly known as 
the Prandtl-Glauert correction factor in the English language) for 
pure subsonic or supersonic flow can be applied to the potential 
flow and boundary-layer development as long as profile similarity 
Author makes 
transonic similarity rules can be extended to two more kinds 
(1) Flow with negligible separation, and (2) 


is maintained. a further conjecture, that the 
of transonic flows: 
profile with sharp convex corners where the separation points of 
the boundary layer are fixed in position, The above assertions of 
Prandtl] and the author, however, seem subject to the restriction 
that the Reynolds numbers of the bodies must be kept invariant; 
otherwise, the transition point from laminar to turbulent bound- 
ary layer is uncertain. It should be remarked that the pressure 
coefficient cp, unlike the lift, drag, or moment coefficients, should 
be considered a function of local position coordinates as well as a 
function of the nondimensional parameters 4s shown. Further- 
more, for the validity of the derivation of the transonic invariants, 
the derivatives of the perturbation potential must exist, be non- 
zero, and be uniformly continuous up to the second order. Author 
does not mention this point in the text. Thus, the validity of the 
transonic similarity seems questionable for the airfoil with sharp 
convex corners where the velocity is discontinuous. 

Author gives a clear statement of the range of thickness ratio 
of the validity of the transonic similarity law. It is not obvious 
whether this useful conclusion was drawn from experimental 

intuitional argument. At the 
7? ='1 — M??/(1 + y)?M* in Fig. 5, it seems implausible that 
von Kaérmin’s 5/3 power law of thickness ratio 7 could jump to 


evidence or boundary line of 


the unit power law of Prandtl so abruptly. Apparently, still 
further investigation is needed to find out if the exponent power 
changes gradually. 


Chieh-Chien Chang, USA 
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3170. Kaye, J., Toong, T. Y., and Shoulberg, R. H., Meas- 
urement of recovery factors and friction coefficients for super- 
sonic flow of air in a tube. 2~-Results based on a two-dimen- 
sional flow model for entrance region, J. appl. Mech. 19, 2, 185 
194, June 1952. 

See AMR 5, Rev. 1827. 


Turbulence, Boundary Layer, etc. 


(See also Revs. 3192, 3233) 


3171. Frenkiel, F. N., On the statistical theory of turbulent 
diffusion, Proc. nat. Acad. Sci. Wash. 38, 6, 509-515, June 1952. 

The turbulent diffusion from a continuously emitting point 
source moving at uniform mean velocity through the fluid is con- 
sidered, with particular reference to the case of turbulent veloci- 
ties of the same order of magnitude as the mean velocity. As- 
suming the turbulence to be homogeneous, isotropic, and nonde- 
caving, an expression for the distribution of mean concentration 
is developed in terms of the single-particle Lagrangian correlation 
function introduced by G. 1. Taylor. Simpler approximate forms 
are also given which are suitable for long and short diffusion 
times. It should be noted that the averaging process is described 
as being taken over a large number of particles emitted simul- 
taneously from the source, whereas the mean concentration must 
be the average over a large number of trials at different times. 
This error has no effect on the final results. 

a. A. Townsend, USA 


3172. Roy, M., Reduction of drag and continuous suction of 
the boundary layer (in French), Rech. aéro. no. 25, 3-8, Jan.-Feb. 
1952. 

At the Brighton Conference Sept. 1951 . Sir Me Iville Jones and 
MR. Head gave calculations that showed a saving of propulsive 
power of up te 50°, for an airfoil when the boundary layer was 
removed by suction from a large part of the surface (assumed 
porous ) 

Roy shows that this saving is probably much overestimated, as 
it does not tuke Into consideration the power required to effect the 
suction. The ejection of the air from the boundary laver 
through a slot in the trailing edge is discussed, ssis also the use of 
The effect of the 
size of the slot on the effi leney ot the system is also considered. 


this ej eted air as part ol the propulsive system. 


As the calculations of Jones and Head and also those of Roy are 
based on parameters that have vet to be determined experimen- 
tally, the quantitative drag reduction due to the boundary-layer 
suction is still a matter of controversy. Only the ease of an ideal 
wing of infinite span with no body interaction effects is con- 
sidered. Although the fluid is assumed to have negligible ecom- 
pressibility, the ealeulations could easily be extended to include 


lone D. V. Faro, USA 


compressibilits effects. 


3173. Raspet, A., Boundary-layer studies on a sailplane, 
lero. Engng. Rev. 11) 6, 52-60, June 1952. 

Paper describes experiments made in flight with a T-G38A sail- 
plane and consists of tour phases: (1) Discussion of investigations 
made and other investigations made on the drag reduction by 
applying boundary-laver control through «a trailing-edge slat; 
2) comparison of the lift increases attained in flight to results ob- 
tained in other investigations; (3) discussion of several experi- 
ments made with various chordwise extents of porous suction and 
its effect on transition and stabilization of the laminar boundary 
laver: (4) discussion of methods of attaining automatic suction. 

Boundary-laver control was applied to a 45 in. wide, 60-in. 


chord section of one wing. A spanwise suction slat was located 
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at 95° chord. The porous surface was attained by pricking 
closely spaced holes in rows from 35°% chord to 90% chord 
Investigation indicates no drag reduction by stabilization « 
the laminar boundary layer with boundary-layer control ap))li 
through a trailing-edge slot. Lift increases obtained wer 
smaller value than reported in other research (Regensheit ) unde, 
similar conditions. Considerable drag reduction was obtained |) 
retaining a laminar boundary layer to 95°, chord with cont; 
applied through the porous surface. This was accomplished wit} 
low power requirements. [t was found that the spacing of rows « 
holes in the chordwise direction was critical. Author plans co; 
tinuation of the research to find porosity distribution for optinun 


suction quantities, Author recommends use of upper surfac 


Wing at tip with a square tip at trailing edge for automatic su 
tion, 
teviewer believes the results indicated by porous suction slic 
great promise for extending the range of cross-country sailplanes 
especially so if the power requirements can be reduced to values 
attainable with automatic suction. 
Woodrow L. Cook, USA 


3174. Loos, H. G., Some considerations on the boundary- 
layer interference at the connection of a wing and a wall 
Dutch), Vat. LuchtLab. Amsterdam Rap. A.1282, 115 pp., Fe 
1952. 

The lift distribution at the wing root is influenced by thi 
boundary layer of the fuselage. As the three-dimensions 
problem of viscous flow in the neighborhood of the wing root is 
not accessible to an analytical treatment, author modifies th 
problem: He studies the lift distribution of a wing near a wa 
(normal to the span of the wing) when the basic flow is a nor 
viscous parallel flow with a velocity diminishing toward the \ 
in such a way as the boundary-layer flow at the wall would 
mand, The vorticity of the basie flow is important for the cor 
putation of the lift distribution of a given wing. 

First, author studies the heavily loaded wing in the boundary- 
laver flow of a flat plate with sma// velocity gradients (the bas 
flow actually does not decrease to zero at the wall). The starting 
point of this study is Hawthorne’s theory of “secondary circuls- 
tion in fluid flow’? [see AMR 4, Rev. 3607]. The well-know: 
Prandtl equation for the lift distribution is modified due to 
vorticity of the basic flow. Not being satisfied with the resu 
of this study, author attacks the problem of the dightly load 
wing in a boundary-laver flow with large velocity gradients. [1 
uses the von Karmaén-Tsientheory [Quart. appl. Math. 3, 1945 
Wings In nonuniform flow. For a basie flow corresponding to ti 
bulent boundary-laver profile of the fuselage (wall) (7 = 
several wing problems are studied in detail: Wing with consts 
chord between two walls; wing with constant chord placed fro 
one wall to the other in a wind tunnel with rectangular seetio 
only the boundary layer at the vertical walls of the tunn 
taken into account); wing combined with an infinitely long cy 
drical fuselage. For the first of these three problems, numeri 
results are presented and qualitatively compared with Zwaa: 
veld’s experiments [title source, A.1265]}. 

L. Flagge-Lotz, Us.\ 


3175. Schubauer, G. B., and Klebanoff, P. S., Investigation 
of separation of the turbulent boundary layer, \ ACA Rep. 1050 
20 pp., 1951. 

See AMR 4, Rev. 352. 


3176. Squire, W., On Broszko’s theory of turbulent flow, 
J. aero. Sci. 18, 7, 502-508, July 1951. 

Critical comments are given on the derivation and consequen 
of Broszko’s relations between the mean motion and the turbul: 


NC 


Ww, 
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wtuations; these relations are used with the Reynolds equa- 
us. Author points out deficiencies of Broszko’s theory, but 

stutes that, in spite of its deficiencies as a rational theory of 

whulent flow, the theory gives satisfactory results for the mean 
wity distribution, To show this, a calculated mean velocity 

distribution is compared with an experimental distribution for a 
e and for a channel, and the agreement is good. 


Neal Tetervin, USA 


3177. Chandrasekhar, S., On turbulence caused by thermal 
instability, Phil. Trans. roy. Soc. Lond. (A) 244, 884, 357-384, 
Mar. 1952. 

Theory presented here of turbulence in an incompressible fluid 
aused by the joint effects of gravity and a temperature gradient 
is based on the equations of motion, continuity, and heat conduc- 
tion. The variation of density is taken into account only in so far 
is it modifies the effeet of gravity. Further simplifications con- 
sist in neglecting the nonlinear terms in the equations of motion 
and heat conduction and in treating the turbulence as homogene- 
mis and axisvmmetric. Using the theory of axisymmetric vectors 
uid tensors, a fundamental set of solutions of the equations govern- 

ur stationary turbulence is obtained for the case when a constant 
inean adverse temperature gradient is maintained. From these 
solutions it follows that there will be a smallest size for the eddies, 
lepending on the temperature gradient and the physical magni- 
tudes. The field of turbulence can be analyzed into two modes 
characterized by the kinetic energy being confined, principally, 
to the vertical or horizontal direction. 

teviewer remarks that the velocity and temperature fluctua- 
tions will be small quantities of first order only when the tem- 
perature gradient maintained is not high. However, experi- 
inents indicated that convection changes from a cellular to a tur- 
bulent pattern for a much higher temperature gradient than is 
necessary to obtain thermal instability. It is, therefore, not 
known whether the neglect of the nonlinear terms in the equations 
of motion and heat conduction is justified from a physical point of 
view, Julius Rotta, Germany 

3178. Poisson-Quinton, Ph., The mechanism of boundary- 
layer control and its application to airplanes (in French), Actes 
Coll. inter. Mécan. ll, Publ. sei. tech. Min. Air, Paris, no, 250, 133 
156, 1951. 

tecent progress in aeronautical technology has revived interest 
in boundary-layer control by suction and blowing. The jet engine 
seems Well adapted to produce the air flow, and airplane configura- 
tions suitable for high-speed flight have deficiencies at low speeds 
Present 
paper is general review of the mechanism of the effeets of suction 


which can be ameliorated by boundary-layer control. 


and blowing and of experiments conducted in France. 

Author concludes that both suction and blowing are of interest 
for increasing lift only when they suppress or retard flow separa- 
tion: the direct inerease of lift when separation is not present. is 
small. Henee, boundary-layer control is particularly applicable 
to maintenance of good flow over deflected trailing-edge controls, 
The applications described include blowing through a slot over 
tilerons and flaps with measurements of lift, drag, and pitching 
moment: the same configuration with a leading-edge flap with 
measurements in the trim condition; a combination of suction 
and blowing, the flow being induced by injection of compressed 
air ona wing having three hinge lines for nose flap, intermediate, 
and trailing-edge flap; and differential blowing over ailerons for 
lateral control. Engineers will wish to consult the original tech- 
nical papers. 

Much briefer accounts are given of experiments on applications 
‘to decrease drag and to control shock waves. 

Hugh L. Dryden, USA 
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3179. Braslow, A. L., Burrows, D. L., Tetervin, N., and Vis- 
conti, F., Experimental and theoretical studies of area suction for 
the control of the laminar boundary layer on an NACA 64A010 
airfoil, VACA Rep. 1025, 19 pp., 1951. 

Supersedes papers reviewed in AMR 4, Rev. S19; 3, Rev. 2445. 


3180. Stine, H. A., and Scherrer, R., Experimental investiga- 
tion of the turbulent-boundary-layer temperature-recovery factor 
on bodies of revolution at Mach numbers from 2.0 to 3.8, V.AC.1 
TN 2664, 20 pp., Mar. 1952. 

A turbulent-boundary-laver temperature-recovery factor of 
0.885 + 0.011 was measured on both a 10°-cone and 2 40°-cone 
evlinder at Mach numbers from 2 to 3.8 and Reynolds numbers 
based on surface cinematic viscosity trom 4 & 10° to 4 & 10°, 
Comparisons are made with available theories and experiments. 


From authors’ summary by J. R. Stalder, USA 


3181. Nonweiler, T., Surface conduction of the heat trans- 
ferred from a boundary layer, (ol/. Acro. Cranfield Rep. 59, 1A pp., 
3 figs., Mav 1952. 

This note considers the effects of thermal conductivity upon the 
temperature distribution in the skin of a body (moving through 
air) due to the heat transferred from the boundary layer. It is 
found that the effects are of Importance only very near the nose 
of the body, and that here the temperature reaches a maximum 
which, depending on the skin conductivity and thiekness, may be 
appreciably less than the thermometer temperature, particularly 
at high speeds and altitudes of flight. 

From author’s summary by M. 8. Uberoi, USA 


Aerodynamics of Flight; Wind Forces 
(See also Revs. 3158, 3173, 3174, 3179, 3200, 3201, 3219) 


3182. Goodman, A., and Wolhart, W. D., Experimental in- 
vestigation of the low-speed static and yawing stability charac- 
teristics of a 45° sweptback high-wing configuration with various 
twin vertical wing fins, VACA 7.\V 2534, 25 pp., Nov. 1951. 

Investigation was primarily an attempt to improve directional 
stability at low speeds of a high-speed aircraft configuration by 
replacing vertical tail on fuselage with vertical fins on the 45° 
sweptback wing. Tests were conducted in a 6- by 6-ft stability 
tunnel at a Mach number of 0.17 and a Reynolds number of 
0.88 X 10°. 
bility at moderate and high angles of attack. 


fesults showed an improvement in directional sta- 
Not much change 
was noted, however, in dihedral effect, damping in vaw, or static 
longitudinal stability characteristics. 


Arthur L. Jones, USA 


3183. Roy, M., and Le Bont, R., Turbo-reciprocating power 
plants. Application to aircraft propulsion (in French), /VERA 
Publ. no. 50, Part 1, 
1952. 


teport presents elaborate study of possibilities of unconven- 


126 pp.; Part 2, tables: Part 3, diagrams, 


tional aircraft power plants, especially those consisting of a 
reciprocating engine operating with a turbocompressor. For 
purposes of comparative study, engine is taken in all cases as two- 
eveie fuel-injection type, with bore diameter of about 100 mm. 
Methods of caleulation are discussed in great detail, and certain 
It is concluded 
that following power plants offer some promise: (1) Plant in which 


assumptions are admitted to be quite uncertain. 


reciprocating engine exhausts into turbine-driving supercharging 
compressor, With pressure ratios of about 3.6 at sea level and 7 at 
36,000-ft altitude, and corresponding turbine-inlet gas tempera- 
tures of 400 C and 470 C; (2) plant in which compressor absorbe 
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entire output of engine, and all useful output is supplied by tur- 
bine shaft, with pressure ratios same as above and corresponding 
turbine-inlet temperatures of 400 C and 350 C; (3) plant in which 
engine drives low-pressure-ratio, high-flow compressor, most of 
compressor discharge air being by-passed around engine, heated, 
and discharged directly to atmosphere to furnish reactive thrust. 
Last plant can develop large power, but is heavier and more com- 
plicated than simple turbojet. Very detailed performance data 
for various power plants are given in parts 2 and 3, but, although 
sufficient for comparative purposes, these data do not have much 
generality. C. W. Smith, USA 
3184. Sternfield, L., Some effects of nonlinear variation in 
the directional-stability and damping-in-yawing derivatives on 
the lateral stability of an airplane, \ ACA Rep. 1042, 9 pp., 1951. 
see AMR 4, Rev. 1282. 


3185. Marx, A. J., and Buhrman, J., An analysis of the 
pitching motion of an aeroplane due to sideslip, Vat. LuchtLab. 
Amsterdam Rap. V.1602, 6 pp., 1951. 

Using certain simplifying assumptions, the problem is repre- 
sented by four equations of motion. Most of the necessary sta- 
bility derivatives are determined from wind-tunnel tests, and the 
others are calculated from approximate formulas. Iquations are 
Method is applied 
to two aircraft and results are compared with flight-test. results. 

Dana Young, USA 


solved by numerical step-by-step integration, 


3186. Meyer, J. R., Jr., An investigation of bending-moment 
distribution on a model helicopter rotor blade and a comparison 
with theory, VACA 7'N 2626, 91 pp., Feb. 1952. 

This valuable paper presents measurements of blade-bending 
moments by means of strain gages on a three-blade model heli- 
copter 5 ft in diam, under hovering and simulated forward-flight 
conditions. Both hinged-blade and fixed-at-root-blade configura- 
tions were tested up to advance ratios of 0.50 and 0.90, respec- 
tively. Curves of maximum bending-moment distribution and 
harmonic bending moments are presented showing a large con- 
tribution from the fifth-harmonic sine coefficient in the case of 
hinged-blade configuration. (Reviewer’s note: Similar results 
have been obtained recently by Cornell Aeronautical Laboratory. ) 

A comparison is made between experimental results and 
theoretical calculations using the Goodyear tabular-dynamic 
method and the De Guillenchmidt method. A modification of 
the Goodyear method appropriate to the fixed-at-root blade is 
given. The agreement between theory and experiment is, in 
general, not very good, indicating that present-day methods of 
computing blade-bending moments are far from satisfactory. 
Author points out that the discrepancy is due to the neglect of the 
higher barmonics of the aerodynamic loading and to the simplify- 
ing assumptions made in present-day helicopter theory. 


Heinz Parkus, USA 


3187. Bartholomew, F. E., and Marshall, S. D., The deter- 
mination in flight of the body drag and the mean blade profile 
drag coefficient of a helicopter, ('o//. Aero. Cranfield Rep. 56, 10 
Apr. 1952. 

{elationships for power required in forward flight are modified 


pp., 6 figs., 


to permit plotting results of partial climbs as two straight lines. 
Slopes of these lines give body drag of helicopter and mean profile 
drag of the blades, respectively. Body drags thus obtained seem 
to be quite accurate, but blade profile-drag coefficients are less 


reliable. However, authors believe that correct results can also be 


achieved here if transmission and tail-rotor losses are assessed to 
an accuracy of 1°. W. Z. Stepniewski, USA 
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3188. Fiszdon, W., Influence of ‘‘dry’’ friction in the contro} 
system on the lateral stability of aircraft (in Polish), Techn. / 
7, 2, 40-43, Mar./Apr. 1952. 

Paper represents a résumé of works of Greenberg and Ster: 
[AMR 1, Rev. 194 
Mem, 2259] on lateral oscillations of an aireraft with rudd. 


and Neumark ( Aero. Res. Counc. Lond. |, 





free, including the effect of friction in the control system. \f; 
developing general equations of motion, author discusses thy 
friction and its effeet on stability considerations. Derivatio 
well-known conclusions (see the mentioned original papers) clo 
the note. M. Z. Krzywoblocki, Us \ 

3189. Mitchell, K., Thorpe, A. W., and Frayn, E. M., A 
theoretical investigation of the response of a high-speed aero- 
plane to the application of ailerons and rudders, Aero. i. 
Counc. Lond. Rep. Mem, 2294, 92 pp., 1945, published 1952 

Paper presents tables of stability roots and curves showing 
lateral response of aircraft to sharp-edged gust and to contro! 
movements for a wide range of stability parameters. Solutions 
were obtained on differential analyzer. 

A. H. Flax, USA 


3190. Morikawa, G., Supersonic wing-body-tail interference, 
J. aero. Sci. 19, 5, 333-340, May 1952. 

Nonlinear difficulties — in 
avoided by restricting the study to angle-of-attack near zero fo: 


wing-body-tail interference — ar 
in-line configurations where wing and tail lie in the same hori 
zontal plane. Comparison of interference due to two limiting 
representations of this flow field behind lifting wings—vortex 
sheet and vortex line—shows the same qualitative behavior fo: 
limiting cases of the design parameters. These extreme paramv- 
ters correspond effectively to zero aspect ratio and infinite aspect 
ratio of either surface. 

Author considers only delta planforms and circular eylindrica 
bodies, but states the possibility of extension to more general 
cases. He concludes that his methods may be applied to predic 
the behavior of configurations in which the tail is not in the sam: 
plane as the wing, and that further analysis for intermediat: 
values of wing and tail aspect ratio does not appear warranted |) 
currently available experimental data. Holt Ashley, USA 

3191. Zaat, J. A., Pressure distribution calculations with 
viscosity corrections for aerofoils with flaps, Vat. Luchtlu/ 
Amsterdam Rap. F.88, 20 pp., 5 tables, 6 figs., Nov. 1951. 

The method of conformal mapping is used for calculating pres- 
sure distribution on flapped airfoils with a large wake region |v- 
hind the flap. The treatments are based on the works of Theodo 
sen [VACA Rep. 452], Pinkerton [VACA Rep. 563], and Walz 
| Jahrb. Deutsch. Luftfahrtforsch. p. 1, 265, 1941]. The mapping ts 
made for the original profile shape with an extended tail par! 
formed about the wake region. Through an iteration process, 1!\' 
Kutta condition is performed in such a way that the tail pa 
vives no lift. 

The procedure is deseribed in all details for the NACA 23012 
airfoil with split flap. 
pressure distribution. 


Good agreement is found with measur 
N. Scholz, Germans 


63192. 
aerodynamic drag, Midland Park, New Jersey; 
vii + 259 pp. $5.50. 

This is more than a handbook. 


Hoerner, S. F., Aerodynamic drag. Practical data on 
Author, 195 


The numerous formulas «! 
graphs are discussed in sufficient detail so that they can be us 
intelligently. 
measured in Germany, were not readily available before. 7! 


Some of the data presented, particularly th 


completeness with which the subject of aerodynamic drag 
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ered is indicated by the chapter titles: General; Skin-friction 
rag; Pressure drag; Drag of surface irregularities; Drag of 
streamline bodies and sections; Drag due to lift; Interference 
rag; Drag of aircraft components; Drag of vehicles; Drag of 
internal-flow systems; Subsonic influence of compressibility on 
rag; Supersonic drag; Drag in rarefied gases. 
Gerald Nitzberg, USA 


3193. Suydam, H. B., Hydrodynamic characteristics of a 
low-drag, planing-tail flying-boat hull, VACA 7N 2481, 20 pp., 
Feb. 1952. 

\lodel tests were made to compare hydrodynamic characteris- 
tics of a flying boat with two hull configurations: conventional vs. 
low-drag planing-tail type. Tests indicated that planing-tail hull 
was superior with respect to elevator-deflection range, center-of- 
grivity location, porpoising, landing stability, planing resistance, 
nd load-resistance ratio. Although static trim of planing-tail 
hull was higher, variation of trim with speed during take-off was 
sualler than for conventional hull. The test results are presented 
1 graphical form. 

From author’s summary by T. F. O’Brien, USA 


3194. Stone, R. W., Jr., Estimation of the maximum angle 
of sideslip for determination of vertical-tail loads in rolling 
maneuvers, VACA 7'\ 2633, 46 pp., Feb. 1952. 

This report studies vertical tail loads in roll maneuvers of two 
airplane designs representing, respectively, current and World 
Previous methods of estimating vertical tail 
loads in roll maneuver assumed characteristics and limitations 


War IT airplanes. 


about the aerodynamic derivatives and the inertia of the airplane 
that are no longer applicable in current design, which features 
mass distributions having low rolling inertia. Solution of the 
nonlinear equations gives higher maximum sideslip angles for 
‘urrent airplanes, particularly when the airplane is in pitching 
motion, Linearized equations, with product of inertia terms in- 
‘luded, appear to be adequate in the absence of pitching.  [f- 
fects other than those of maximum sideslip, such as on period 
damping, and pitching motion, are noted and illustrated by 
graphs. Current designs have markedly lower sideslip angles but 
higher loads because of the higher speeds, and, therefore, greater 
accuracy in caleulation is required. Information about the step- 
by-step integrations for the nonlinear system is presented and 
results are compared in tabular form with the results found by the 


¥ 


several known linear methods. M. G. Seherberg, USA 
3195. Falkner, V. M., The effect of pointed tips on wing 
‘loading calculations, Avro. Res. Counc. Lond. Rep. Mem. 2483, 
2 pp., 1 table, 1 fig., Oct. 1946, published 1952. 
The standard formulas for calculation of wing loading by vortex 


lattice theory, which involve a sequence starting with (1 — n2)'/?, 
« not strietly valid for pointed wing tips. On the other hand, 


the use of a sequence starting with | — n? leads to over-correction, 
3 considering the mean of these two solutions for a delta wing, it 

shown that the error introduced by the use of the standard 
sequence is small and is on the safe side as regards bending 


moments, From author’s summary 


3196. Gaugh, W. J., and Slap, J. K., Determination of elastic 
wing aerodynamic characteristics, J. aero. Sev. 19, 3, 173-182, 
Mar. 1952. 

Paper investigates an iterative solution of the integral equa- 

n governing the aeroelastic deformation of a wing. Con- 

gence difficulties for the case of swept wings are overcome by a 
ocess of analytic extension. Applications to problems of load- 
x and stability are worked out in some detail, and comparison 
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with a wind-tunnel test shows remarkably good agreement. 
Basic assumptions for both structures and aerodynamics would 
seem to limit applications to cases of reasonably large aspect 
ratios. W. H. Hemp, England 

3197. Zalovcik, J. A., Summary of stall-warning devices, 
NACA TN 2676, 15 pp., May 1952. 

The principles involved in the operation of several types of stall- 
warning devices are described, and conditions under which difh- 
eulty may be experienced are pointed out. In the discussion, 
stall-warning devices are grouped as special stall-sensing devices 
and angle-of-attack-sensing devices. Methods of transmitting 
the warning to the pilot are also discussed, Some specifie ex- 
amples of stall-warning devices are illustrated and described, 

From author’s summary 


3198. 
the wing span (in Polish), Vechn. Lotn. 7, 2, 32-39, 
1952. 


Paper contains the translation of methods of Glauert, Lotz, 


Teisseyre, J. H., Calculation of lift distribution along 
Mar. /Apr. 


some papers of VACA, ete., known for one generation, on caleu- 
The 


following cases are reproduced: Elliptic loading, elliptic planform, 


lating the lift distribution along the span of finite wings. 


general single wing, Fourier series method, rectangular and 


trapezoidal planforms. The reproduction is very good, with all 
the details of numerical calculation, 


M. Z. Krzywoblocki, USA 


3199. Helliwell, J. B., The automatic control of an aeroplane 
in the landing approach onto an aircraft carrier, Aero. Quart. 3, 
part 4, 241-262, Feb. 1952. 

Paper investigates the possibility of the completely automatic 
longitudinal control of an aircraft in the deck-landing approach. 
The existence of a radio-beam system transmitted from the carrier 
is presupposed, and a study is made of the motion of the aircraft 
down this beam under automatie control. The motion of the 
carrier is assumed to consist of a steady forward velocity modified 
The 


most successful method of approach control proposed is based 


by a nonpitching sinusoidal oscillation in the vertical plane. 


on the use of a single beam emanating from a source at a fixed dis- 
tance above the carrier deck and fixed in direction, Other 
methods of control are also investigated. 


From author’s summary by W. Oppelt, Germany 


Aeroelasticity (Flutter, Divergence, etc.) 
(See also Revs. 3075, 3131, 3162, 3196) 


3200. Lilley, G. M., An investigation of the flexure-torsion 
flutter characteristics of aerofoils in cascade, (‘ol/. Aero. Cranfield 
Rep. 60, 49 pp., 22 figs., May 1952. 

In part 1, author describes results from a series of flexure-torsion 
flutter tests of airfoils arranged in cascades. The airfoil removed 
from the cascade and placed in an infinite fluid is called the ‘‘iso- 
lated airfoil.””, Compared to that of the isolated airfoil, the critical 
cascade-flutter speed is found to decrease and the flutter fre- 
quency to increase as the gas-chord ratio is reduced. Stagger is 
reported to have little effect on flutter. During flutter, adjacent 
airfoils oscillate approximately 180° out of phase. 

In part 2, author gives an approximate analysis of cascade 
flutter. 
cludes that the individual airfoil in the cascade acts like one iso- 


From the observed antiphase of adjacent blades, he con- 
lated between parallel plates. For these, he rederives essentially 
the results of Timman [AMR 5, Rev. 766), 
Furthermore, author says that it can 


to whose work fre- 


quent reference is made. 
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be shown that the conditions for single-degree-of-freedom flutter 
cannot be satisfied. 

The analytical part lacks the generality of the experiments be- 
cause antiphase of adjacent blades is a constraint of the theory, 
hut not of the experiments. The experiments demonstrate 
approximate antiphase of adjacent blades as one of the results, 
not a condition, of the problem. Furthermore, since fluttering in 
pitching oscillations is known to exist in isolated airfoils [Smilg, B., 
AMR 3, Rev. 2461], it appears unlikely that the conditions for its 
existence Cannot be satisfied for airfoils between parallel plates. 

R. M. Rosenberg, USA 


3201. Radok, J. R. M., Dynamic aeroelasticity of aircraft 
with swept wings, (‘0//. Acro. Cranfield Rep. 58, 42 pp., 6 figs., Apr. 
1952. 

General integrodifferential equations of motion covering the 
rigid body motions and all relevant deformations of fuselage and 
sweptback wings ( referred to oblique coordinates) of the aireraft 
are established. The wing elasticity is treated by the method of 


Hemp [Theory of the uniform two-cell swept box,’ Lectures 
given at the Coll. of Aero. Cranfield, 1951 |. 
aerodynamic forces are represented by strip theory corrected to 


The vibrations, flutter, dy- 


The nonstationary 


steady-state spanwise distribution. 
namic stability, and the gust case are considered. Author hopes 
to have selected notations ascertaining both great clarity and con- 
ciseness, but reviewer doubts whether his svstem and methods are 
entirely sat.sfactory in these respects. The paragraph on methods 
of approximate solution is superficial; the case where polynomial 
or measured modes are used requires additional consideration. 


J. H. Greidanus, Holland 


3202. Broadbent, E. G., and Kirkby, W. T., Control surface 
flutter, J. roy. aero. Soc. 56, 497, 355-375, May 1952. 

Paper presents an excellent qualitative discussion on the gen- 
eral characteristics of tab and control surface flutter at subsonic 
speeds. Conclusions are typical of U.S. experience, and nothing 
radically new is presented. Paper should be valuable to new- 
comers in the field and for flight-test and design engineers. A 
realistic discussion on the philosophy of flight testing is set forth. 

C. Desmond Pengelley, USA 


Propellers, Fans, Turbines, Pumps, etc. 
(See also Revs. 3014, 3164, 3183, 3186, 3221) 


3203. Cohen, L., Theoretical investigation of velocity dia- 
grams of a single-stage turbine for a turbine for a turbojet engine 
at maximum thrust per square foot turbine frontal area, VACA 
TN 2732, 34 pp., June 1952. 

High thrust per unit frontal area is obviously desirable if good 
eficiency can be maintained. Author assumes thrust per unit 
area is maximum when, with conditions otherwise fixed, weight 
flow is maximum for specified shaft power output required to 
drive compressor. Weight flow is taken as maximum when axial 
component of velocity on downstream side of rotor is sonic, and 
absolute exit whirl is minimum. Results are presented in form of 
velocity diagrams for various combinations of turbine-inlet tem- 
perature and blade speed. Constant centrifugal stress at root of 
blades and fixed flight conditions are assumed: corrections are 
introduced for turbine efficiency. Results indicate that, in gen- 
eral, relative velocities must be supersonic on both leading and 
trailing sides of blades, and that diagram at mean radius is of im- 
pulse type. Report gives exploratory picture, but does not 
purport to give results attainable in practice, since usual design 
limitations are ignored in addition to other approximations. 

C. W. Smith, USA 
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3204. Lieblein, S., Theoretical and experimental analysis of 
one-dimensional compressible flow in a rotating radial-inlet im- 
peller channel, V.iC'A 7.\ 2691, 47 pp., Apr. 1952. 

An analysis of the one-dimensional compressible flow in a rotat- 
ing radial-plane impeller channel was conducted in order to pro- 
vide an insight into the characteristics of the passage mean floy 
under the influence of centrifugal forces and losses. From 4 
theoretical investigation of the flow in an illustrative Impelle 
channel with convergent-divergent area variation, the behavyio) 
of the flow along the channel was found to be similar in trend to 
the flow in a stationary convergent-divergent nozzle. The eritics 
(sonic) section of the rotating channel occurred upstream of thy 
geometric throat. The effect of the losses on the flow was simila; 
to the effect of a reduction of the flow area. 

A further one-dimensional analysis was conducted of the flow ir 
an experimental radial-inlet impeller containing static-pressun 
taps along the stationary front shroud. The behavior of the mea: 
flow along the impeller passage was generally similar to that of thy 
flow along a rotating radial channel in which the effective flow 
area in the inlet region varied with the operating point. 

From author’s summary by W. lL. Moeckel, USA 


3205. Vallander, S. V., Flow of liquid in a turbine (in Rus 
sian), Dokladi Akad. Nauk SSSR (N.S.) 84, 4, 673-676, Jun 
1952. ' 

Author assumes (1) frictionless, incompressible flow; (2) the 
absolute motion in the turbine is irrotational and the stream sur- 
faces are axially symmetric; (3) the infinitesimal distance be- 
tween two stream surfaces changes along the meridional stream- 
lines so little that its influence on the equation of continuity may 


Under these assumptions, the analysis of the flow 


be neglected. 
ina Kaplan turbine is reduced to the Cauchy-Riemann equations 
for two-dimensional motion and to the solution of the Dirichlet 
and Neumann problems. 

teviewer remarks: (a) Assumption (2) contradicts the rea! 
conditions in the Kaplan turbine, since the flow in the transitior 
space in the usual types of construction is an intense vortex flow 
see AMR 5, Rev. 2152]; 
runner blades is equal to the action of an infinite two-dimensional 
It is known that the hydrodynamic 


(b) the assertion that the action of the 


airfoil cascade is wrong. 
system of a Kaplan runner consists of a system of one-sided in- 
finite, bound vortex lines, which are distributed continuously o! 
the mean surface of the blade. The blade thickness is taken into 
consideration by means of sources and sinks, situated on the mean 
surface of the blade. The three-dimensional character of the flow 
in the turbine is of decisive importance both for the blade form 
and for the characteristic curves of the turbine [Cf. Strscheletzky 
“Wydrodynamische Grundlagen zur Berechnung der Schitfs- 
schrauben,” Braun-Verlag, Karlsruhe, 1951, and ‘“Berechnung 
der Schaufelform von Kaplan-Turbinen,” ZAMM, 8/9, 1952 

Hence, assumption (3) is hardly permissible for the usual const ru 

tion form of the Kaplan turbine. 

M. Strscheletzky, Germans 


©3206. Lal, J., Characteristic curves of an impulse turbine 
under loading and braking, and efficiencies under load Die 
Kennlinien einer Freistrahlturbine im Triebgebiet sowie im 
Bremsgebiet und die Wirkungsgrade im Triebgebiet!, Wii! 
Springer-Verlag, 1952, 118 pp. $3.50. 

Book is result of thesis work carried out at ETH, Ziiric! 
Switzerland. It covers theoretical and experimental investigatio! 
of an impulse turbine (263-ft head, 1285 gpm, 750 rpm, 70 hp, 2!) 
buckets, mean wheel diam 17.7 in.) outside its normal perfor 
ance range, namely, « < 0 and uw > umax Where turbine acts as 
hydraulic brake. For quick deceleration of turbines after shu'- 
down, hydraulic brakes are in use which may consist of a second 
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sualler wheel with a separate nozzle (normal operating range 
}S u S Umax), or of a separate nozzle that works against the 

lerside of the buckets of the main wheel (w <0). Braking also 
«curs When the wheel is propelled externally and runs with a 
higher speed than umax. In this case, the buckets cut into the jet 
| accelerate the water particles. A brief analytical treatment 
given of ideal and real flow through an impulse turbine, change 

que and power for the operating ranges at constant head and 
The test 
~tup and procedures are excellently described in great detail, and 


ozzle opening, and the efficiencies at varving heads. 


he results are presented in graphical and tabulated form. 

With the jet impinging on the backside of the buckets, the 

i\imum efficiency obtained was 10.6% at a needle opening of 
7.9%, as compared with 81.6% at normal operation. By re- 

signing the backside of the buckets, this figure could be im- 

ved. From the experimental results, the smallest jet diameter 

i separate brake nozzle to work into the buckets is determined, 

- well as dimensions for a separate brake wheel and nozzle. Ina 
ge pumped-storage installation, such a brake wheel can be used 
to stop the main wheel and subsequently start the pump coupled 
ith the generator (running as motor) in the opposite direction, 
When synchronous speed is reached, the pump is switched to 
lectric drive, 

The book presents a wealth of performance data which will be 
i great Interest to anvone working in the turbine field. 

QO. KE. Teichmann, USA 


3207. Dandois, M., and Novik, D., Application of linear 
analysis to an experimental investigation of a turbojet engine with 
proportional speed control, VACA 7'V 2642, 38 pp., Feb. 1952. 

Results of an analytical and a sea-level experimental investiga- 
tion of a turbojet engine with proportional speed contro] are pre- 
vented. Linear analysis and description of the engine as a first- 
order linear system proved adequate for analytical prediction of 

1 response and the stability of the controlled engine, although 
ustability calculations were found to be much more critical than 
response calculations. 

On the basis of a compromise between speed of response and 
oscillations, an optimum loop gain was found. Increased loop 
gain increased the speed of response and decreased the speed 
error, but ultimately led to instability characterized by an 
essentially constant frequency and constant amplitude oscillation. 
Operation near the limits of stability required a decrease in con- 
trol gain with decreasing engine speed. 

From authors’ summary by J. G. Slotboom, Holland 


3208. Stephan, W., Design of Fottinger torque converters 
in German), ZV DI 94, 2, 50-58, Jan. 1952. 

Paper gives a good general review of practical applications of 
ivdrodynamic transmissions and their characteristics, illustrated 


by figures and diagrams. ‘‘F6ttinger coupling” and “Fottinger 


” 


transformer” are especially dealt with as basic types. Combina- 
tions of hydrodynamic transmissions and mechanical gears, used 
particularly for motor cars, are deseribed. 

Theoretical considerations are mentioned only briefly. Damp- 
ing effect of F6ttinger transmissions with regard to torque vibra- 
tions is cited briefly by means of two diagrams showing experi- 
ental investigations. 

The reader interested in more details will find a large bibliog- 


raphy at the end of the paper. Le. Mishlemann, Switzerland 


3209. Brajnikoff, G. B., Method and graphs for the evaluation 
of air-induction systems, \V.AC'A 7'.\ 2697, 41 pp., May 1952. 


A method of determining an optimum air-induction system for a 
| engine is described, and graphs are presented for a rapid evalua- 
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tion of net thrust coefficients in a variety of jet-propulsion systems, 
An optimum induction is considered to be that which would pro- 
duce flow through the inlet equal to engine requirement at given 
operating conditions. The analysis is based on the following 
idealizations: (1) Working substance behaves essentially as a 
perfect gas with constant specific heats and a constant molal 
mass. (2) Pressure drop between compressor and turbine is 


neglected. (3) Combustion is complete. (4) Flow in exhaust 
nozzle is isentropic. 

The method is illustrated by examples of a ramjet and a turbo- 
jet, and the calculations are svystematized and presented in the 
form of well-organized computing tables. 


Anton I. Oppenhein, USA 


3210. Marble, F. E., and Michelson, I., Analytical investiga- 
tion of some three-dimensional flow problems in turbomachines, 
NACA TN 2614, 109 pp., Mar. 1952. 

Paper collects further useful contributions to linear theory of 
axially symmetrical flow of incompressible, inviscid fluid in axial- 
Marble, AMR 1, Rev. 1400}. 


Linearization means that radial velocity and deviation of axial 


flow turbomachines [see also, 
velocity from mean through-flow velocity are considered small, 
and are calculated to first-order approximation. Axially svm- 
metrical solution (infinite number of blades) provides corrections 
accounting for most of three-dimensional effeets neglected by 
cascade theory, especially for low piteh-chord ratios. 

Theory distinguishes three (additive) components of flow, viz., 
(1) uniform through-flow, (2) radial equilibrium solution, correct 
for upstream and downstream of the blade row, (3) fine-structure 
accounting for radial accelerations. Tables of an influence fune- 
tion, for hub ratio 0.6, permit rapid evaluation of fine structure by 
punch-card method; two numerical examples are given. 

A simple, actuator-disk approximation to fine-structure solu- 
tion is applied, with a numerical example in each case, to the dis- 
cussion of (1) transients in the first few stages of a multistage 
machine, (2) fluctuations of the axial velocity distribution within 
the deeply embedded stages [see also Wu and Wolfenstein, AMR 4, 
Rev. 1316], (3) performance, in its dependence on the radius and 
on the aspect ratio, of a single-blade row with prescribed dist ribu- 
tion of flow angle at trailing edge; (4) off-design performance of a 
blade row. In addition to their immediate interest, the examples 
provide a useful introduction to how theoretical knowledge of the 
fine-structure solution can be employed to obtain simple, approxi- 
mate answers to practical questions, 

A modified linear theory is proposed for the case of a through- 
flow velocity varving with the radius. The linearized solution is 
also given for a machine such that hub and casing are coaxial 


R. E. Meyer, England 


cones with common vertex. 


Flow and Flight Test Techniques 
(See also Revs. 3193, 3197) 


3211. Moore, F. K., Use of the boundary layer of a cone to 
measure supersonic flow inclination, V.iC.1 7).\ 2723, 21 pp., 
June 1952. 

The instrument measures the difference of total pressure re- 
corded by two probes pointing toward the apex of the cone. Re- 
sults of a single test indicate that sensitivity is limited to angles 
of attack less than the cone semivertex angle. 

From author’s summary by A. Petroff, USA 

3212. Pearson, C. E., Measurement of instantaneous vector 
air velocity by hot-wire methods, ./. aero. Sev. 19, 2, 73-82, Feb. 
1952. 


Details are given of the theory, construction, and use of a hot- 
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wire anemometer for measuring instantaneous and average air 
velocities. For Mach numbers less than 0.3, author claims 
average velocities are measured with accuracy ot better than 
2°,, and instantaneous velocities with accuracy of 10°;. 

A correction method for taking into account oxidation and 
plastic flow of the wire is included. Experimental data are 
presented to show that use of correction equations eliminates 
need for calibrating hot-wire anemometers more than once. Cor- 
rection method should be of value to other investigators in this 
field. S. F. Gilman, USA 


3213. Raab, L., A direct indicating anemometer, Ark. Geofys. 
1, 2/4, 117-121, 1951. 

Anemometer contacts maintain a voltage across an L-C circuit 
which is dependent upon contact frequency (and thus wind 
speed). Circuit diagram and calibration curves are shown. 
Similar svstem was devised by U.S. Weather Bureau a number 
of years ago |see Middleton, ‘‘Meteorological instruments’’}. 

Ferguson Hall, USA 


3214. Fish, R. W., and Parnham, K., Focussing Schlieren 
systems, Acro. Res. Counc. Lond. curr, Pap. 54, 14 pp., 11 figs., 
Nov. 1950, published 1951. 

Paper discusses in simple geometric terms the optics of focusing 
schlieren systems which differ from conventional ones by the use 
of a pair of Complementary grids in lieu of slit source and knife 
edge. The schlieren head is thus used at a much smaller effective 
On the 


screen there appears a sharp schlieren image of the plane conju- 


f-number and loses correspondingly in depih of focus. 


gate to the former with respect to the schlieren head, overlaid by 
the smeared-out effects of inhomogeneities not in focus. Quan- 
titative evaluation is therefore impossible, and such arrangements 
serve principally to localize major disturbances in an otherwise 
not too irregular field. Paper concludes with rough optical speci- 
fications for three specific focusing systems which are individually 
analogous to the principal types of conventional schlieren arrange- 
ments: Single schlieren head with direct illumination, single 
schlieren head with Jens-formed source of illumination, and 
parallel beam system. KF, J. Weyl, USA 

3215. Criborn, C. O., Determination of pressure-time curves 
of the shock wave by a new method, Appl. sc’. Res. (A) 3, 3, 
225-236, 1952. 

Author describes a ‘corona pressure gage”’ for measuring static 
pressures, Instrument consists of a ring electrode (about 8-mm 


diam) and a central needle cathode. Current between these 
electrodes during ‘‘corona”’ discharge is a function of the static 
pressure with small corrections for humidity, temperature, and 
misalignment. Its use is demonstrated by static pressure-time 
records of a shock wave from detonating TNT and of the flow in 


a vortex. F. G. Blight, Australia 


3216. Rosenberg, B., The use of doubly refracting solutions 
in the investigation of fluid flow phenomena, Danid W. Taylor 
Mod. Basin Rep. 617, 39 pp., Mar. 1952. 

teport surveys the literature concerning double refraction of 
colloidal solutions and of pure liquids. The feasibility of using 
doubly refracting liquids for qualitative and quantitative flow 
studies is discussed. The desirable quantities of Bentonite are 
stressed. The optical theory is presented. An apparatus is de- 
scribed that is under construction for the David Taylor Model 
Basin, to be used in studying flow phenomena using Bentonite 
solutions. Methods are suggested for obtaining pressure dis- 
tribution, viscous drag, and viscous lift after velocity distribu- 


tion and streamlines have been obtained. Experimental data 
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are not offered to confirm the theoretical treatment that j. 
presented, Glen N. Cox, Us\ 


3217. Crump, E. S., A new method of gauging stream flow 
with little affux by means of a submerged weir of triangular 
profile, Proc. Instn. civ. Engrs. 1, 2, 223-242, Mar. 1952. 

The high cost of single-gage measuring weirs, resulting main|y 
from the large afflux required to insure modularity, is often found 
to be prohibitive. (When the discharge of a weir depends on)) 
upon the upstream head and is independent of the downst; 
head, its performance is said to be modular.) To substantis 
reduce afflux and cost, a measuring weir must be capal)| 
operating when submerged (i.e., in the nonmodular range), and 
this involves double-gaging with its attendant complexities 
liability to error. Author proposes a new method of double- 
gaging applied to a weir of triangular profile that overcomes thes: 
effects. The upstream gage records the total head 7 by means 
of a Pitot pier; the downstream gage records the pressure head / 
at a point on the downstream, face of the weir a short distance 
from the crest. Tests made by the author on a model weir show 
that the modular coefficient of discharge is sensibly constant, and 
that the ratio of actual-to-modular discharge (for a given value o 
7’) is a unique function of the ratio P/7' of the two gage readings 
A table presenting this unique relationship provides a read) 
means of calculating the discharge from recorded values of 7’ and 


r From author’s summary by A. Schlag, Belgium 
3218. Elrod, H. G., Jr., and Fouse, R. R., An investigation of 


electromagnetic flowmeters, /'rans. (1S WE 74, 4, 589-594, \ay 
1952, 


see AMR 5, Rev. 1529. 


3219. Slaymaker, S. E., Lynn, R. R., and Gray, R. B., Ex- 
perimental investigation of transition of a model helicopter rotor 
from hovering to vertical autorotation, VACA 7'V 2648, 29 ») 
Mar. 1952. 

Measurements of the sinking velocity of a model helicopter 
were made during the transition from hovering to steady autorota- 
tive vertical descent. Unexpectedly high rates of descending 
vibration were encountered which were not predicted. The hig! 
rates of descent are attributed to the model falling into its ow! 
downwash. Models released at conditions of zero thrust at au‘o- 
rotative speed reached vertical velocities predicted by theor 
This indicates that the initial conditions are important in pr:- 
dicting the performance in the transition range. 

tesults are presented for variations in disk loading, blac: 
angle, and rate of change of blade pitch. 
tobert C. Kidder, US.\ 


Thermodynamics 
(See also Rev. 3255) 


3220. Himpan, J., On a new equation of state of gases 
French), C. R. Acad. Sci. Paris 234, 26, 2523-2525, June 1952. 

An equation of state is proposed similar to that of Van cer 
Waals but having four constants instead of two 


p +a/T*V(V — b) = RT/(V —c) 


The constants a, b, c, n can be expressed in terms of the criti 
temperature, pressure, and specific volume, and the Boyle t: 
perature and the equation can be put in reduced form as an + 
pression of a modified ‘“law’’ of corresponding states. Based 01 4 
comparison with P-V-7 data for COs near its critical tempe' 
ture and Hy, at zero and 65 C, the equation is shown to be 
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perior to those of Wohl and of Beattie-Bridgman, having three 
anu five constants, respectively. R. L. Pigford, USA 
3221. Berman, K., and Logan, S. E., Combustion studies 
with a rocket motor having a full-length observation window, 
J. Amer. Rocket Soc. 22, 2, 78-85, 103, Mar.-Apr. 1952. 
method is described for studying combustion in rocket 
motors by means of high-speed photographs taken through a 
longitudinal quartz window, cooled by nitrogen. From the 
observed time-vs.-distance pattern traced by radiation sources, 
conclusions are drawn regarding gas-velocity distribution and 
velocity and pressure fluctuations in the engine. For three dif- 
ent injector-head types, test data are presented and analyzed 
ranges of stable and unstable combustion. 
Andrew Fejer, USA 


3222. Strickland-Constable, R. F., The burning velocity of 
gases in relation to the ignition delay period, Third Symp. Com- 
bust. Flame Expl. Phenom.; Baltimore, Md., Williams & Wilkins, 
229-235, 1949. $13.50. 

Paper deals with propagation of flame in a combustible mix- 
ture. Tf heat propagates only by conduction and flame speed is 

wn, then temperature distribution in front of flame can be 
computed. Additional assumption is necessary to determine 
occurrence of ignition. Author introduces, instead of a fixed 
ignition temperature, a concept which allows time for ignition 
reactions to take place. At fixed temperatures of the mixture, 
this time can be observed in the form of an ignition delay which 
depends exponentially upon temperature. For the varying tem- 
peratures in front of the flame, author describes the “state of 
wtivation” by an integral (time spent at low temperatures con- 
tributes less to the integral than time at high temperatures). Ig- 
nition occurs when integral assumes the value one. One numeri- 
cal example is carried out and experimental evidence is discussed. 

Gottfried Guderley, USA 


3223. Williams, D. T., and Bollinger, L. M., The effect of 
turbulence on flame speeds of Bunsen-type flames, Third Symp. 
Combust. Flame Expl. Phenom.; Baltimore, Md., Williams & 
Wilkins, 176-190, 1949. $13.50. 

The turbulent flame speeds of propane, ethylene, and acetylene 
are measured in a Bunsen burner at Reynolds numbers of 3000— 
35,000. An empirical formula connecting the ratio of turbulent to 
laminar flame speeds with tube diameter and Reynolds number is 
given. The experimental results disagree with the theories of 
Damkoéhler and Schehlkin. 

\uthors recognize arbitrariness in selection of turbulent flame 
surface from their photographs. Comparison should be made with 
later work of Karlowitz [J. chem. Phys. 19, 5, 541-547, May 
1951). William Squire, USA 


3224. Dugger, G. L., Effect of initial mixture temperature on 
flame speed of methane-air, propane-air, and ethylene-air mix- 
tures, VACA Rep. 1061, 12 pp., 1952. 

Supersedes paper reviewed in AMR 4, Rev. 2230. 


3225. Altseimer, J. H., Photographic techniques applied to 
combustion studies—two-dimensional transparent thrust cham- 
ber, J. Amer. Rocket Soc. 22, 2, 86-91, 103, Mar.-Apr. 1952. 

Lucite walls spaced 0.47 inch apart permitted motion pictures 

2000 to 3000 frames per see of combustion with each of five 
different injector types in a rocket thrust chamber 16 in. long 
over-all, 4.375 in. high in the combustion space, and having a 
amber-to-throat area ratio of 5.9. The four injectors of repeti- 
tive pattern design produced, to a greater or less degree, flames 
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with longitudinal striations that persisted the length of the com- 
bustion space. In-phase fluctuations of flame intensity and cham- 
ber pressure were observed in four of thirteen runs with a fifth in- 
jector. Combustion eddies were tracked to produce plots of 
chamber velocity versus distance downstream from injector face 
for each injector type. W. T. Olson, USA 

3226. Barrére, M., Graphic representation of various 
parameters used in the study of rocket motors (in French), Pech. 
aéro. no. 25, 29-88, Jan.—Feb. 1952. 

On the basis of conventional assumptions (adiabatic expansion, 
complete chemical equilibrium, perfect gas, and one-dimensional 
flow), the velocity, pressure, and temperature of gases in the ex- 
pansion section of the nozzle of a rocket motor are calculated. 
Assumptions made are claimed to hold with good accuracy for low- 
pressure rockets (chamber pressure between 15 to 30° atmos- 
pheres). Elementary dimensionless formulas are derived which 
are presented graphically. Paper may be useful in a preliminary 
analysis of performance of rockets for design purposes. 

Ahmed D. Kafadar, USA 


3227. Krieger, F. J., Chemical kinetics and rocket nozzle 
design, J. Amer. Rocket Soc. 21, 6, 179-185, Nov. 1951. 

For hydrogen gas, the effect of chemical kinetics on rocket 
nozzle design is investigated. Author states that, in evaluating 
specific impulse on a propellant system, it is standard practice to 
Inclusion of chemical 

He also states that 


use either zero or infinite reaction rate. 
kinetics in such evaluation is important. 
specifie impulse calculations are made without regard to nozzle 
configuration and with the assumption of zero entrance velocity 
of gases from combustion chamber to nozzle. Further, usually 
conical convergent section is used from combustion chamber to 
throat. Author uses spherical transition in paper, stating that 
“The use of a spherical section instead of a convergent cone in- 
sures continuity of flow from the combustion chamber into the 
nozzle entrance.”’ This statement is not explained, and it infers 
that no continuity of fiow exists when conical convergent section 
is used, which is erroneous. 

Thermodynamic, one-dimensional flow, and chemical kinetic 
equations are written; also, the geometry of the convergent sec- 
tion, the throat, and the nozzle are discussed at length. The 
The gus 
constant as well as the forward reaction rate are taken as constant 


Next, the 
step-by-step method of computations is discussed in detail, 


thermodynamic data used in the paper are presented. 
over the entire range of temperatures and pressures. 


Composition, pressure, specific impulse, and nozzle length versus 
temperature are plotted for the three cases of zero reaction rate, 
infinite reaction rate, and actual reaction rate. Also, for the 
The results of the 
analysis are compared with those made with zero and infinite re- 
It is unfortunate that, although it is stated in 


three cases, the nozzle shape is plotted. 


action rates, 
several places that the expansion process is assumed to be isen- 
tropic, in other places of the paper the same process is referred to 
as adiabatic. Also, the choice of the constant value of the reac- 
tion rate constant seems to be unfortunate, since it closely ap- 
proximates the case of the infinite reaction rate. 

It is reviewer’s opinion that the study of nonsteady-flow phe- 
nomena will give the answer to rocket design. Also, three- 
dimensional treatment would be necessary, since the phenomena 
are of such nature. Paul Torda, USA 

3228. Huff, V. N., Gordon, S., and Morrell, Virginia E., 
General method and thermodynamic tables for computation of 
equilibrium composition and temperature of chemical reactions, 
NACA Rep. 1037, 57 pp., 1951. 

Supersedes paper reviewed in AMR 4, Rev. 1345. 
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3229. Egervary, E., and Turan, P., Ona certain point of the 
kinetic theory of gases, Studia Math. 12, 170-180, 1951. 

Let EF be a cube whose walls are x = 0,2 = 7, y = 0, y = 7, 
2: = 0,2 =7. In this cube one assumes there are n particles (n 
large). The particles are assumed to be dimensionless of equal 
mass, the impacts on the walls follow the laws of elastic impact, 
and it is assumed there are no attractive or repulsive forces be- 
tween the particles and that there are no exterior forces acting 


on the particles, Assume, further, that two particles never collide. 


\t time ¢ = 0, the coordinates 2,0, Yy,0, 20,4 = 1, 2,..., mn are 
arbitrary and the velocities satisfy 

(n+ ¥)*, Yoo = (n + vyPvy/2 

(n + v)*a/s, v=1,2,...,27 i1] 


Let A be any parallelepiped of volume V, contained in EF. De- 
note by N(f, A) the number of particles in A at time f = &. 


Authors prove that for any 0 {SS n/', except time intervals 


Whose total length does not exceed en (log n)? (e an absolute 


constant), we have for evers K 


N(to, AK V,) 
n Tr? 


The theorem shows that, whatever the initial position of the 
“most of the time’’ there will 


be equidistribution. Authors obtain the same result for various 


particles, if the velocities satisfy {1} 


other assumptions on the velocities, e.g., #0 = (m + vp)? 


Vv; n+v)°9/2, 0 = (n + v)**9/3. They also obtain the 


, 
sume result if they permit elastic collision between two particles. 
Also various interesting open questions are discussed, 


Courtesy of Mathematical Reviews P. Erdés, USA 


3230. Lunbeck, R. J.,and Boerboom, A. J. H., On the second 
virial coefficient of gas mixtures, Physica 17, 1, 76-80, Jan. 1951. 

General knowledge about virial coefficients is reviewed briefly. 
experimental evaluation of coefficients for any mixture requires 
an extended set of very accurate measurements.  [:mpirical rules 
for estimation of coefficients for mixtures are repeated. Agree- 
ment between empirical predictions and the small amount of 
published data is qualitative but not exact. 


Jack D. Bush, USA 


Heat and Mass Transfer 
(See also Rev. 3053) 


3231. Datsev, A. B., On the heat conduction of a nonhomo- 
geneous bar (in Russian), Dokladi Akad. Nauk SSSR (N.S.) 82, 
6, S61L-864, Feb. 1952. 

Consider a thin nonhomogeneous bar of length J which extends 
along the x-axis from 2 = xr) tor = 2x’ with a temperature func- 
tion wr, t) which satisfies the equation 


0 Ou Ou 
/: = po f1] 
or or ol 


where 4, p and @ are continuous functions of x. The initial and 


end conditions are 
u(x, 0) = P(x . (ta << 2’) [2] 
u(x’, t) = Y(t), 


where &, ¢, and W are arbitrary bounded integrable functions. 
In this paper, the solution to the above problem is found formally 


u( To, t) 


= (t), (t > 0) [3] 


by reducing it to a multilaver problem in heat conduction. The 
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interval (7, 2’) is broken into n arbitrarily chosen parts. In the 
typical subinterval, the function A(x) is replaced by k 
The same is done for p and oa. 


s=k 
Thus for each of the subinterysls. 
equation [1] is replaced by 


a;707 Un OU; - h, . 9 
= ——, “4.7 = ee he ere | 
Or? ol p;o, 


where u;,(2, é) is the temperature function in the interval Ar = 


ry ea. At the point r = 2,, u;, satisfy the conditions 
Ou;, Olbs+159 
Us, = U4 k; = Kiss . 5 
Ou or 


The initial and end conditions become 
= P (x) = P(r 7s Ree me x.) 6 
Uin( Xo, &) = (f(t), 2". t) = Y(t), t > 0 7 


li is shown that u,,(2, ¢) has u(x, ¢) as its limit as n ~ o(r 
<2x’,t > 0) and satisfies [1], [2], and [3]. 
Courtesy of Mathematical Reviews C.G. Maple, USA 

3232. Eckert, E. R. G., and Soehngen, E., Distribution of 
heat-transfer coefficients around circular cylinders in crossflow 
at Reynolds numbers from 20 to 500, Trans. ASWE 74, 3, 343 
346, Apr. 1952. 

Forced convection, local heat-transfer coefficients are obtained 
around the periphery of horizontal cylinders in air for low 
Reynolds numbers and small temperature differences between the 
eylinder surfaces and the air. The local coefficients were ob- 
tained from consideration of the density fields around the heated 
evlinders, as delineated by means of the Zehnder-Mach inter- 
ferometer. 

Results show that the point of flow separation is farther down- 
stream from the stagnation point (135°) for low Reynolds num- 
bers than for high Reynolds numbers. The contribution of thy 
ensuing small wake region to the total heat transfer from thi 
evlinder is less than 157, the predominant heat transfer occurring 
on the forward portions of the evlinders. 

fobert M. Drake, Jr., USA 


’ 


3233. Ostrach, S., An analysis of laminar free-convection 
flow and heat transfer about a flat plate parallel to the direction 
of the generating body force, VNAC'’A 7'N 2635, 47 pp., Fe! 
1952. 

An analysis is made of the free-convection flow about a flat 
plate oriented in a direction parallel to that of the generating 
body force (centrifugal force) under the prime assumption that th 
It is found that the \ 
is the principal factor determining the type of flow and that for 


relative temperature difference is small. 


large Ny, the flow is of the boundary-layer type. 

Velocity and temperature profiles for Np, from 0.01 to 1000 
were computed on the basis of constant body force and plate tem- 
perature, and agreement with experiments with air is seen to be 
good. 

A flow and a heat-transfer parameter are derived as functions 0! 
Np, Quantities such as shear stress and heat-transfer rate can 
be computed from these parameters. Comparison of the heat- 
transfer parameters obtained from experiments, an approxim:'!( 
theory, and the present studies agreed well over a range of .\ 
from 0.01 to 1000. 
empirical relation for the heat-transfer coefficient will vield good 


It is shown that the commonly used sem!- 


results in restricted Np, ranges. 
5. Touloukian, USA 
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3234. Pignedoli, A., On a diffusion problem in mathematical 
physics (in Italian), Ann. Mat. pura appl. (4) 32, 281-293, 1951. 
Let D, c,h, A be constants, A = 02/dx? + 07/0? + 02/022, Sa 
region in space with boundary ¢@ on which n denotes the exterior 
normal. While author starts out with the boundary-value prob- 
m of finding a solution p = p(x, y, z, t) of DAp — p, + cp = 
/,2,¢t)in Sand op/on + hp = O0on 4, his assumptions on p 

wid gq are such as to reduce the problem to finding a solution wu 
= (xr, y,2) of Au + Au = f(z, y,z) in Sand d0u/dn + hu = Oon 
+. The procedure for replacing this problem by an integral equa- 
For the 
special case, S is a sphere, and the given function f can be ex- 


tlon, through introducing a Green function, is sketched. 


panded in terms of surface spherical harmonics, the above 
houndary-value problem is solved by the method of separation of 
variables, 


Courtesy of Mathematical Reviews F. G. Dressel, USA 


3235. Businger, J. A., Heat transfer in the transition zone 
of around duct at forced laminar flow (in Dutch), /ngenieur 64, 4, 
0.17-0.19, Jan. 1952. 

\uthor calculates an expression for the Nusselt number Nw in 
the transition zone of a round duct at forced laminar flow. The 
iransition zone is that region in which the velocity distribution of 
the flowing medium passes from being uniform (entry of the tube) 
to the Poiseuille distribution. Author deals only with the 
special case of constant wall temperature. 

His calculations are based on Schiller’s analytical treatment 
growing parabolic sections with increasing distance . in the tube, 
ind a region of uniform velocity uw). As Schiller’s expression 
gives rise to a very complicated differential equation for the heat 
transfer, author approximates Schiller’s formula by 


tr/dRe = 0.11 (u/u — 1)? 


/is diameter of the tube, Re Reynold’s number, uv average veloc- 
ity in a cross section. From this expression, a formula for the 
velocity distribution in the parabolic sections can be found. 

Then author remarks a similarity between the differential 
equations for heat and flow; for this sake, the term with grad p is 
omitted from the latter. In this way, author finally obtains an 
expression for the Nw number. 

Reviewer's criticisms, apart from a few trivial misprints, are: 
a) Author’s approximation for 4.c/dfe is only rather good in the 
region: 10°? < 4r/dRe < 107~!; large deviations from Schiller’s 
tormula occur especially in the region 4.107! < 4c/dRe < 41078 
up to 25%), for which region author’s expression for the Nu 


number is calculated. (b) Unfortunately, Schiller’s theory seems 


to give good results only for «/dRe < 2:107?. 
by Nikuradse, see e.g., Prandtl-Tietjens, or Schiller’s paper in: 
“Handbuch der Experimental-Physik,” or Schlichting: ‘‘Grenz- 
Author’s approximation, however, is only good 


(Measurements 


schichttheorie.’’) 
for r/dRe > 1072. 
in the transition zone arises from the radial component of veloc- 
This contribution 


(c) An extra contribution to heat transmission 


ity, which is necessarily not zero in this zone. 

is not taken into account in author’s paper; this apart from the 
omission of the term with grad p, which is likely to be doubtful. 

\uthor informed reviewer that his paper should only be con- 

sidered as a possible way of calculating heat transmission in the 

transition zone. For the greater part, he agrees with criticisms 

From this viewpoint, author’s paper certainly has 
L. Jansen, Switzerland 


mentioned. 
Vu lue. 


3236. Florin, F., Calculation of Jatent heats of evaporation 
in German), Forsch. Geb. Ing.-Wes. (B) 18, 2, 36-44, 1952. 
The Clausius-Clapeyron equation is transformed by use of a 


previously determined empirical “temperature function”? which 
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was derived from observed data on the relation between vapor 
The resulting expression facilitates 
Furthermore, an in- 
dependent check is obtained for the “temperature function”’; 


pressure and temperature. 
the computation of heats of evaporation. 


Trouton’s rule is generalized and corrected; simple expressions 
are derived for the two empirical constants appearing in Thiesen’s 
relation between heat of evaporation, critical temperature, and 
temperature; a useful correlation is presented between the molar 
heat of evaporation of normal paraffins and the corresponding 
temperatures and vapor pressures. 

From author’s summary by S. 8S. Penner, USA 


3237. Gregorig, R., and Tommer, H., Reduction of heat 
transmission due to nonuniform velocity distribution and in- 
accurate tube pitch (in German), Schweiz. Bauztg. 70, 11, 12: 
151-155, 174-176; Mar. 1952. 

The results of a mathematical investigation made under simpli- 
fied assumptions have been confirmed experimentally on a simple 
cross-flow heat exchanger consisting of 2 & 5 tubes of IS8-mm 
diam. It has been shown that the influence of (linear) change ot 
velocity across the oncoming flow is practically negligible. For 
the velocity ratio Wmax/Wmin = lO and kF Ge, = 2 the reduction 
of heat transfer is about 2%. As a consequence of change in tube 
pitch (23 + 28 instead 2 X 28 mm), 
efficient of 8-4% has been found. Lf two adjacent rows of tubes 
are in contact, the decrease is 32°. Mathematical methods gave 
With a flow parallel to the tubes, the 
influence of pitch irregularity was substantially less. 

Otakar MaStovsky, Czechoslovakia 


a reduction of transfer co- 


somewhat higher values. 


3238. Green, L., Jr., Gas cooling of a porous heat source, ./. 
appl. Mech. 19, 2, 173-178, June 1952. 
See AMR 5, Rev. 1882. 


Acoustics 


3239. Mayo, C. G., Standing wave patterns in studio 
acoustics, Acustica 2, 2, 49-64, 1952. 

The sound response of a rectangular room toa point source of 
impulsive sound consists ol a series ot pulses, reflected hy the 
walls. The response to a continuous tone started abrupt lv is built 
up as the vectorial sum of the reflections. Three stages are dis- 
tinguished: (1) Kehoes are few and large: (2) echoes are numer- 
ous and smaller, the images of the source lying on straight lines 
give rise to frequencies, W hich are not eigentones: these decay in- 
versely as time, whether or not there is absorption; (3) echoes 
arrive nearly in synchronism from images lving in planes and 
establish eigentone pattern proper; the decay is exponential. 
The general exposition is followed by a mathematical treatment. 
Reviewer is not sure of the validity of extrapolating results to 


nonrectangular rooms. R. Vermeulen, Holland 


investigation of 
Zi,. 9, 


Velizhanina, K. A., Experimental 
Russian), Zh. tekh. Fiz. 


3240. 
resonant sound absorbers (in 
1087-1099, Sept. 1951. 

Reference is made to work of Rzhevkin who showed the possi- 
bility of obtaining a high coefficient of absorption by using a 
system of resonators regularly spaced on the surtace of a wall, as, 
e.g., a sheet of metal or wood placed at some distance from the 
wall and perforated with holes containing porous material. For- 
mulas are derived for obtaining the parameters of such a resonant 
absorber with rigid front wall which is required to have an absorp- 
tion coefficient greater than a given value of some fundamental 
frequency, but it is pointed out that the calculations are not satis- 
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factory if the depth of the resonator cavity is greater than '/; the 
corresponding wave length. Under practical conditions, the 
front wall of a resonant absorber may be excited to vibration by 
the incident sound waves, and a theoretical method, confirmed by 
experiment, is developed tor calculating the influence of this 
effect on the frequeney characteristic of the absorption co- 
efficient. Experimental results show that, where the frequency 
of the fundamental mode of vibration of the wall is near to or 
equal to the frequency of the resonator cavity, there occurs in the 
region of the maximum in the frequency characteristic of the ab- 
sorption coefficient a dip which considerably distorts the charac- 
teristic of the resonant absorber, though by increasing the damp- 
ing of the vibration of the wall the dip can be smoothed out. If 
the natural frequency of the wall is considerably higher than that 
of the resonator cavity, then the resonant absorber behaves as 
though the wall were absolutely rigid and the influence of the 
vibration of the wall in the region of the cavity-resonance fre- 
quency cannot be taken into account. The effeet of the thermal 
conductivity of the wall on the dissipative loss and, hence, on the 
absorption coefficient is also discussed, 

The resonant absorbers treated in this work do not contain 
porous material, and the dissipative loss is achieved simply by 
friction or the orifices of the resonators themselves. It is sug- 
gested that, by using this new principle, resonant absorbers can 
be constructed of perforated sheets with a relatively small number 
of holes per unit area; and since svch a structure is very easily 
made it should prove of practical significance. 

Marie Goyer, England 


3241. Borgnis, F. E., On the theory of the fixed path acoustic 
interferometer, /. acoust. Soc. Amer. 24, 1, 19-21, Jan. 1952. 

\ general expression is given for the electric input impedance 
of the acoustic interferometer. From this expression, formulas 
are derived for determining the velocity of sound by varying the 
frequency, or for determining changes in velocity due to varia- 
tions of pressure, temperature, etc. In papers dealing with the 
fixed-path interferometer, one commonly finds the suggestion that 
the actual path length needs some correction when the path ends 
According to author, no such correction 
is indicated by the theory. 


at a nonperfect reflector, 
From author’s summary 


3242. Somerville, T., and Gilford, G. L. S., Composite 
cathode ray oscillograph displays of acoustic phenomena and 
their interpretation, B.B.C. Quart. 7, 1, 41-53, 1952. 

The logarithmie display of the reverberation following a short 
pulse of warbled tone is produced on a cathode-ray tube by means 
of apparatus deseribed at length in Electronic Eng. 23, 283, 284, 
285, 286, Sept.-Dee. 1951. “Pulsed glide displays’”’ consist of 
successive logarithmic decays at progressively increasing fre- 
quencies, photographed on a film moving at a speed of 1 mm/sec. 
The families of displays make up patterns characteristic of the 
over-all behavior of the studio and give a coded pictorial repre- 
sentation of the individual behavior in specific frequency do- 
mains. The interpretation is discussed, though still at an ele- 


mentary stage. Typical examples are given. The method has 
proved of great use as a diagnostic aid and as an adjunct to care- 
ful listening to trace defects and prescribe remedies. 


R. Vermeulen, Holland 


3243. Davenport, W. B., Jr., Johnson, R. A., and Middleton, 
D., Statistical errors in measurement on random time functions, 
J. appl. Phys. 23, 4, 377-388, Apr. 1952. 

experimental time averages of properties of random time func- 
tions depend upon the averaging interval as well as the function. 
Paper shows how these finite time-average estimates may differ 
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from the true value. Application is made to low pass filters, 
spectrum analyzers, and correlators. 

Paper refers to an apparently new and unique heterodyne sys ery 
for determining power frequency spectra. Reviewer recalls (wo 
such devices for this purpose on the market for over ten years 

Thomas Caywood, Us \ 


3244. Rzhevkin, S. N., The connection of the problem of 
sound diffraction by a sphere with the reciprocity theorem |i; 
Russian), Zh. tekh. Fiz. 21, 10, 1224-1227, Oct. 1951. 

Point A is on the surface of a fixed rigid sphere, point B at 4 
large distance from the sphere. Author verifies a reciprocity 
sult for the pressure produced at A or B by point sources at # or 
A; this he does by direct solution of the boundary problems 
subject to approximations because of the large distance. 
Courtesy of Mathematical Reviews Fk. V. Atkinson, Nigeria 

3245. Richards, D. L., Design and analysis of subjective 
acoustical experiments which involve a quantal response, 
Acustica 2, 2, 838-91, 1952. 

The final judgment of acoustic quality can only be obtained 
subjective measurements. These are usually concerned with re- 
lating the subjective response to some physically measuralle 
stimulus. Only very simple classification judgments or quanta 
responses are possible. The methodology of biological experi- 
mentation is also appropriate in this field. Examples are given oi 
application of “probit analysis’? and ‘analysis of variance.’ 
These statistical methods not only yield valid confidence inter- 
vals but also point to efficient methods of conducting the measure- 
ments through separation of sources of variation. 

R. Vermeulen, Holland 


3246. Meyer, E., and Karmann, R. W., Vibration of air 
particles in the neighborhood of a sound-absorbing wall | in 
German), Acustica 1, 3, 130-136, 1951. 

The sound field near an absorbent wall of known impedance 
Was investigated photographically in the range 100-500 eps wit! 
the aid of taleum particles. The particles were suspended in a 
wave guide of square cross section, part of whose lower wall con- 
sisted of either a glass wool slab or resonators with absorbent 
cotton. In general, the particles follow elliptical trajectories; for 
a nonabsorbing wall, they reduce to straight lines parallel to th: 
surface. The ratio of the minor and major axis, and the angle o! 
the second with the surface, were measured for various ellipses 
these are in good agreement with theoretical values deduced fron 
Morse’s expression for the ratio of the velocity components per- 
pendicular and parallel to the surface. Experimental and 
theoretical plots of these quantities as functions of the frequency 
are presented, as well as are several fascinating photographs of thie 
particle trajectories. Aside from its academic significance, tl 
work presents an interesting measuring technique and is of value 
in obtaining an intuitive understanding of the behavior of sound 
absorbing surfaces. V. Twersky, USA 


3247. Nomura, Y., and Aida, Y., On the radiation impedance 
of a rectangular plate with an infinitely large fixed baffle, S 
Rep. Res. Inst. Téhoku Univ. (B) 1, 2, 3, 337-347, Mar. 1951. 

Formulas for calculating the radiation impedance of the ! 
tangular plate which vibrates normally to the plane of an infinite! 
large fixed baffle are obtained from the pressure distribution on 1! 
plate. The energy distribution at a large distance from the vibr« 
ing plate has been calculated by the Stenzel method, and 1! 
radiation resistance may be calculated from it, but not the res: 
ance component. In this paper, authors give the general so'\! 
tion of the problem and some numerical discussions.  T! 
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athematical treatment is correct. The results of calculation of 


Lilet 


k pe and X/pe for various values of k are shown in two figures. 
For comparison, curves of a circular plate and an infinitely long 
ribbon are plotted. It appears that the square plate (for which 

1) approaches the circular plate most closely, and, as / be- 
omes greater, the curves approach more and more closely those 
/ the infinitely long ribbon. With regard to rectangular plates, 
uthors claim that the relation for k is complicated and cannot 
vive any conclusion for the case of R/pe. 

S. M. Uzdilek, Turkey 


3248. Malecki, I., Sound insulation of floor structures (in 
Polish), Inzyn. Budown. 9, 2, 48-51, Feb. 1952. 

In theoretical part of the paper, author analyzes influence of 
sound absorption of rooms upon the resultant insulation ability 
of a partition. To check the theoretical considerations, seven 
different types of floor structures with nine different kinds of sub- 
door finish were set up In an experimental building of the Insti- 
tute of Building Technique in Warsaw, and a considerable num- 
ber of measurements were made. In all, 413 tests were made, 
sound-insulation coefficient of structural floor (i.e., without 
subfloor finish) being measured first and the coefficient of com- 
plete floor structure being measured next. In that way, valuable 
experiments data were acquired and best constructions chosen. 

The best results were obtained with hollow-clay tile floors of 
\ckermann and ZP1 types. Quoting of some of the results may 
he of interest; they can be used widely in building design. 


TasBLE No. 1. Sound insulation coefficient of bare structural 
floors. 
Insulation 
coefficient for 
Type of struc- solid-borne 


tural floor Frequency in eps sounds in dB 


128 256 512 10242048 4096 
DMS 39.4 42.5 48.0 48.0 46.7 77.2 12.0 
ZP1 34.8 39.6 50.6 54.0 57.8 63.0 53.6 
Ackermann 45.3 50.8 51.7 58.2 68.8 72.3 18.2 
Hourdis 39.4 45.6 47.5 49.0 58.4 59.2 WV 
Italian 43.3 48.7 48.9 52.0 58.9 68.3 12.5 


Taste No. 2. Sound insulation coefficient of ZP1 type of 

structural floor with subfloor finish 

Insulation co- 
efficient for 
solid-borne 

sounds in dB 


Kind of 
Frequency in cps 
128 256 512 1024 2048 4096 


subfloor 


Rock wool 4cem 53.4 50.5 57.2 63.0 71.7 78.1 60 
Cilass wool4 em 58.6 55.7 57.9 65.1 71.9 75.0 57 
Lime plaster 

5 em 51.6 53.7 57.9 65.1 69.9 78.4 60 


Peat boards 


3 em 50.4 53.5 59.9 63.0 69.9 74.2 oY 
\\ ood-cement 

boards 1.5em 53.6 50.7 59.9 65.1 71.9 75.4 61 
Flax plant file 

1.5em 53.6 44.7 56.9 61.1 67.9 71.4 61 
Wood fiber 

boards 1.5¢m 60.6 51.7 60.9 65.1 72.9 74.4 60 


Wood fiber 
board 1.5 em 
weighted by 
reinforced 
concrete 
board 3 em. 54.4 56.5 60.9 65.0 71.7 73.2 67 


. 
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The foregoing data show best results are obtained with wood 
fiber boards weighted by the reinforced conerete slab, the latter 
preventing resonant vibrations of the whole structure. Results of 
measurements and theoretical considerations show also that in- 
sulating ability of bare hollow-clay tile floor is insufficient, and 
when used for prefabricated structural floors, covering of the sur- 
face with some additional absorbents is necessary. 

K. Zarankiewicz, Poland 


3249. McGrath, J. W., Note on Beranek’s theory of the 
acoustic impedance of porous materials, J. acoust. Soc. Amer. 24, 
3, 305-309, May 1952. 

Beranek developed in 1942 a relatively simple and easily appli- 
cable theory of the acoustic impedance of porous materials. This 
paper presents a modification of his theory which avoids two 
approximations used formerly. It is found that the specifie dy- 
namie frictional resistance and the effective density of the ma- 
terial are functions of frequency. The modified theory is applied 
to two common acoustic materials, and it appears to be quite 
adequate for materials of large porosity and small flow resistance. 
It is less adequate for other materials. 

Beranek presented a second theory [title source, 19, 556, 1947] 
which is more nearly complete and which allows tor propagation 
of sound both in “skeleton” of the material and in interstices. 

From author’s summary by Kk. G. Fischer, USA 

3250. Lawley, L. E., The propagation of sound through gases 
contained in narrow tubes, Proc. phys. Soc. Lond. (B) 65, part 3, 
387B, 181-188, Mar. 1952. 

Measurements of velocity and attenuation of sound at 60 to 
120 keps in air, oxygen, nitrogen, and hydrogen contained in 
tubes of 0.15 to 1.17-mm diam verify the form of the Helmholtz- 
Kirchhoff equations. Experimental viscosity-conductivity con- 
stant is about 5°) higher than that caleulated from accepted 
values of viscosity and thermal conductivity. 

Martin Greenspan, USA 


Ballistics, Detonics (Explosions) 
(See also Revs. 3145, 3146, 3227) 


3251. Rateau, A., Study of motion of projectiles by ‘‘snap- 
shot’’ photography (in French), Actes Coll. inter. Mécan. T, Publ. 
set. tech. Min. Air, Paris, no. 250, 73-80, 1951. 

Author describes a method for determining photographically 
the angle which the axis of a projectile while in flight makes with 
its trajectory. A mirror arrangement is used to obtain two simul- 
The duration of the exposure is 

J. S. Rinehart, USA 


taneous stereoscopic pictures. 
about one microsecond. 


3252. Nishiwaki, J., Resistance to the penetration of a 
bullet through an aluminum plate, /. phys. Soc. Japan 6, 5, 374- 
378, Sept./Oct. 1951. 

The resistance offered by an aluminum plate to its penetration 
by a bullet is considered to be the sum of a constant force propor- 
tional to the thickness of the plate and the nose angle of a (conical ) 
bullet, and a force resulting from the momentum imparted by the 
bullet to the aluminum plate and depending upon the bullet speed 
and the nose angle. The force assumed independent of velocity 
was obtained as a function of plate thickness by pushing a man- 
dril slowly through the plate. 
angles were fired through a series of plates, and the velocities be- 


Bullets with varying nose-cone 
fore and after perforating the plates were measured. In general, 
good agreement was obtained between the theoretically pre- 
dicted velocity loss and that attained experimentally. 

Herbert K. Weiss, USA 
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3253. Fayolle, P., Short-time measurements (in French), 
Actes Coll. inter. Mécan, TI, Publ. sci. tech. Min. Air, Paris, no. 
250, 51-64, 1951. 

This review of short-time measurements for ballisticians is 
lavishly illustrated. Of the various detectors, break screens 
mounted on glass are reliable to within 107° sec, with photocells 
and ionization probes better and microphones worse by factors of 
order 10.) The best electromechanical record (Kerr cell with 
rotating-drum camera) can be read to better than 10°>7 see. The 
best cathode-ray records, television, or spiral types are readable 


to 10 7 see, Counter chronographs have so far only been taken 


to 10 %-sec pulse interval. See Fayolle and Naslin, AMR 2, 
1063. | H. HH. M. Pike, England 
3254. Ubbelohde, A. R., Transition from deflagration to 


detonation: the physico-chemical aspects of stable detonation, 
Third Symp. Combust. Flame I:xpl. Phenom.; Baltimore, Md., 
Williams & Wilkins, 566-571, 1949. $13.50. 


3255. Muraour, H., and Aunis, G., Study of laws of combus- 
tion of colloidal powders (in French), Wém. Artill. fr. 25, 1, 
117-165, 1951. 

Paper includes a statement of the authors’ position in a con- 
troversy now 20 years old and ten papers old, and several added 
notes on the burning of solid propellants. Records of pressure 
developed in closed chambers by the burning of propellants are 
presented as proof of the authors’ conclusion that the rate at 
which a colloidal propellant burns is best expressed as a linear 
function of the pressure, and that the rate is not, as suggested by 
Crow and Crimshaw [first in Phil. Trans. roy. Soc. Lond. (A) 230, 
387-411, 1932), proportional to the density of the gaseous com- 
bustion products. Muraour has given a theory in which the 
rate of burning, limited by the conduction of heat from the gase- 
ous products to the surface of the burning solid propellant, turns 
out to be proportional to the pressure. Authors discuss additions 
to this theory which would serve to explain the appearance of the 
There 


Is pointed out, and an explanation proposed ior, a lack of ex- 


constant term in the observed linear funetion of pressure. 


pected progressivity in the burning of seven perforated powders 
extruded with solvents. There is also a discussion of the phenome- 
non of erosive burning of long tubes which was first reported by 


\Iurnou William C. Taylor, USA 


Soil Mechanics, Seepage 
(See also Revs. 3078, 3089) 


Ornatskii, N. V., Soil mechanics |Mekhanica gruntov| 
Izdat. Moskov. Univ., 1950, 419 pp. 

Book is intended as a text for reological students in an 
In spite of this limited appli- 


3256. 
in Russian ) 
orientation course in soil mechanics, 
cation, the book is wide in scope and, except for the subject of 
seepage, Which is not treated, it covers more topics than are 
found in recent American texts on soil mechanics. The book is 
purely theoretical with a strong emphasis on mathematics, while 
the experimental side is barely mentioned. Numerical examples, 
designs, and problems are omitted entirely. 

Contents consist of introduction, containing the fundamentals 
of theoretical mechanics, and two main parts; the first is in- 
tended to present the basic theories or viewpoints of soil me- 
chanics, and the second, the applications. The first part covers 
strength of materials of solid body, theory of cohesionless materials, 
cohesive materials, soil-water combination, soil-water-gas com- 
bination, soil as a dispersed system, and some extensions and cor- 


relations of these theories. The second part contains stresses in 
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the ground on the basis of Frohlich’s stress-concentration thy 
one-dimensional consolidation without secondary effects, s: 
ment of foundations, and a number of miscellaneous topic 
Separation of the contents into theory and applications is 
carried out consistently, 

Author leans heavily on Russian sources, and out of some 350 
items in the bibliography only five are foreign, none of whi 
recent. Credit in development of the subject is given to a seo, 
Russian engineers and scientists, but tono foreigners, In pre 
it is stated that the presentation is made on the basis of apy 
tion of dialectic materialism to soil mechanics, 

Contents of the book have considerable clement of novell 
their approach and emphasis. Their quality is varied. Ther 
an excellent discussion on moisture of adsorption, capillarity, 
the stresses brought about by the latter. Instructive is the ch 
ter on soil-water-gas combination and its transformations du: 
Variation in temperature and loading. The theory of soil ss 
dispersed system is new to reviewer. It presents a method 
statistical study of variations of soil characteristics from point | 
point, described in terms of the average value of the characteris| j 
and of its range of dispersion. [ven though the direct utilization: 
of this theory is not apparent, its novelty is interesting. 

A number of details may be criticized. Thus, there is a tot 
absence of reference to shear strains, either linear or volumet) 
accompanying shear stresses, Which results in incompleteness a! 
even misinterpretation in explanation of soil phenomena, par- 
ticularly in connection with general discussion of shear strengt|i « 
soil material, shear failure due to sudden liquefaction, and thy 
ribbon method of determining the coefficient of lateral pressur 
consisting in comparing the pull-out resistances of vertical 
horizontal ribbons, embedded in soil contained in a modified ¢ 
solidometer. The last example points also to a lack of recognit 
of the effects of disturbance unavoidable in placement OL the 
ribbons. 

The hydrodynamic seepage force is found erroneously ¢/ 1 
times what it should be, yet in a later application its correct m 
nitude is used, 
evidenced in the problem of the initial stage of two-dimension 


A strong leaning on speculative reasoning 


consolidation, which is solved on the basis of the assumption 
seepage without a change in void ratio, and some other unjustiti 
assumption, 

Rather surprising is the emphasis placed on the so-called 


“principle of hydrocapacity’’ which is merely an assertion to | 


effect that the variation in the void ratio in the course of a sing! 
period of compression with any degree of lateral expansion is 
solely determined by the sum of the three principal stresses. T! 
discussion leading to the enunciation of this principle is peculiu 
in its manner and logic, and cannot be classed as sound reasoning 
based on recognized principles of mechanics. 

Despite several important objections, book is interesting to 
western reader for the unfamiliarity of its approach and tres! 
ment, reflecting the development of a scientifie thought along 
separate and somewhat independent path. 

Alexander Hrennikoff, Canada 


3257. Toth, L., Pore pressure (in French), Tech. m 


Constr. 7, 1, 2; 3-8, 50-56; Jan., Feb. 1952. 
Pore-pressure importance in earth-dam construction is analyz: 
After short introduction on first developments made at 
Bureau of Reclamation since 1936, author defines pore pressur' 
These are usually air and wat 


+} 


fluids filling voids of a soil. 
As soil particles and water are considered incompressible, wl 


an embankment is compressed either air is compressed or d 
solved by water, or both fluids are expelled from soil. Bureau « 


feclamation possesses enough experience to state that pore p! 


not 


of c 


i 
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sur is, IM Many cases, greater than hydrostatic pressure of 


st waters. 
Causes of pore pressure are analyzed. First, author considers 
olidation. When embankment 


ieability, pore pressures are slowly dissipated by percolation, 


is made with soils of low 
consolidation takes place before fluid is evacuated. Second 
of pore pressure is compaction of embankment because 
p's-foot roller develops high pressures that are equally ab- 
ed by entrapped air, and causes subsequent percolation of 
Third origin of pore pressure is the percolation of water 
upstream face of dam during normal operation. 
hureau of Reclamation now tends to placing soils with 3 to 5% 
r moisture than optimun Proctor value, and then utilizing 
eased weight rollers. 
\fethods of estimating pore pressure are analyzed, including 
Finally, 
pore pressure in earth dams is 
A. Balloffet, Argentina 


theoretical formulas based on Boyle and Henry laws. 
(SBR apparatus to measure 
ribed. 


3258. Taylor, D. W., A triaxial shear investigation on a 
partially saturated soil, ‘Triaxial testing soils bitum. mixtures,”’ 
ISTM Spec. tech. Publ. no. 106, 180-187, 1951. $3.50. 

\ method is described for determining the shear strength 
Multiple-stage 
In such tests a specimen 


acteristics of a partially saturated silty clay. 

‘riaNial tests are used for this purpose. 

os Joaded axially to failure under a given confining pressure and 

n, after being subjected to an increased confining pressure, it 

- again loaded to failure. This process is repeated for several 

tages of loading. 

\Lultiple-stage tests are applicable to soils that are not sensitive 

hanges of structure and, for such soils, this type of test gives 

s much information concerning shear strength characteristics 

sean be obtained from several conventional tests. Furthermore, 

e only one test specimen is required, errors resulting from 
ations in test specimens are eliminated. 

\ procedure is outlined for determining the shear strength for a 

given soil deposit with consideration given to the effects of varia- 

s in overburden pressure, preconsolidation pressure, and ulti- 

pressure. The procedure makes allowance for increased 

eth resulting from compression of a partially saturated soil 

en no water-content changes occur. Consistent results are ob- 


ed. R. FE. Fadum, USA 


3259. Schwartz, B., Fundamental study of clay: XII, A 
note on the effect of the surface tension of water on the plasticity 
of clay, J. Amer. ceram. Soc. 35, 2, 41-43, Feb. 1952. 

The effect of lowering the surface tension of water on the 
lasticity of a clay was evaluated from stress-strain diagrams. 
Lowering the surface tension decreased the vield point, maximum 

ngth, and workability of the plastie clay. A theoretical 
planation for these phenomena is presented. 

From author’s summary by R. FE. Fadum, USA 


3260. Muhs, H., Investigation of settlement behavior of 
foundation soil (in German), Bautechnik 29, 2, 25-30, Feb. 1952. 
In 1941 in Berlin, a loading test on 
A very stiff foundation raft of 100 m?, at a depth of 
Below 


‘he depth of foundation the subsoil consisted of a stratum of 


a very large scale was 
ecuted. 
1S.20 m below soil surface, was loaded with 12,500 tons. 


cecial loam of 5.20 m underlain by coarse sand. For the meas- 
ment of the settlements of the subsoil, reference points were 
ced in the foundation itself and at a depth of 2 and 4 meters 
w it. In comparing the observed settlements with the re- 
s of settlement computations, different concentration factors 


e introduced into the stress-distribution formulas. It was 


49] 


found that the theory of Jelinek, which gives decreasing founda- 
tion stresses in increasing foundation depths, could not be applied. 
Re- 


viewer considers it regrettable that no reference point has been 


The best suitable concentration factor proved to be vy = 3. 
placed on top of the sand layer at 5.20 m below the foundation 
depth, which should have enabled the writers to measure the 


C, de Nie, Holland 


settlements of the sand directly. Fr. 


3261. Dubose, L. A., Evaluating Taylor Marl clay for im- 
proved use in subgrades, 7’e.ras Engng. Exp. Sta. Res. Rep. 35, 
17 pp., Mar. 1952. 

feport presents results of laboratory soils tests on Taylor 
Marl, a swelling clay soil associated with poor highway-pavement 
Tests performed were classification, compaction at 
triaxial 


behavi Dn 


various compactive efforts, unconfined compression, 


shear, and special swell tests. Procedure was developed to pre- 
determine the compactive effort necessary to produce a given 
maximum density at a specific optimum moisture content, 
Swell tests developed relationships between moisture, density, 
loading, and swell or consolidation. It was concluded that, to 
prevent swell in highway subgrades, the soil should be placed at a 
low density and high moisture content. Shear data indicate a 
very low strength for these conditions, which reviewer believes is 
not adequately discussed in terms of highway-pavement design. 
Only the briefest mention is made of the difficulties which may be 
encountered in placing the soils at low densities and high mois- 


ture contents In the field. Woodland G. Shockley, USA 


3262. Barenblatt, G. 
liquid and gas in a porous medium (in Russian), 
Mekh. 16, 1, 67-78, Jan./Feb. 1982. 

This paper gives exact solutions of differential equations which 


I., On some unsteady motions of a 
Prikl. Mat. 


arise in the theory of moving gas under various boundary con- 
ditions which, according to the author, are of practical interest. 
Courtesy of Mathematical Reviews H. P. Thielman, USA 


Micromeritics 


3263. Collins, R. E., Determination of the transverse permea- 
bilities of large core samples from petroleum reservoirs, ./. app. 
Phys. 23, 6, 681-684, June 1952. 

As a theoretical basis for the determination of the transverse 
permeability of a large evlindrical core, the flow of a gas in a direc- 
The 


same problem is studied by means of an electrolytic model. 


tion perpendicular to the axis of the eylinder is calculated. 


H. C. Brinkman, Indonesia 


Geophysics, Meteorology, Oceanography 
(See also Rev. 3213) 


3264. McVittie, G. C., Theory of development and of thick- 
ness patterns, 7'¢//us 4, 1, 8 20, Feb. 1952. 
Inherent mathematical approximations of Sutcliffe’s theory are 
displaved and shown to be difficult to interpret physically. 
J.C. Freeman, USA 


3205. Perkins, D. T., The response of balloons to the wind, 
Bull. Amer. meteor. Soc. 33, 4, 135-1389, Apr. 1952. 

Winds aloft are normally measured by releasing «a free balloon 
and following its motion. Underlying this procedure is the 
assumption that the horizontal motion of such a balloon is the 


same as the horizontal motion of the surrounding air. This sas- 
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sumption is not strictly correct since the balloon must pass 
vertically through a wind field that is not constant with height 
and, therefore, its motion must exhibit a lag effect. 

It can be easily computed from the general solution of the dif- 
ferential equation of horizontal motion of a balloon that, very 
nearly, h = 3/a@ (a = CppA/2M, where Cp is a coefficient de- 
pending on the Reynolds number and the shape of the balloon, p is 
the density of the air, A is the area of cross section of the balloon, 
h is the thickness of the layer below the height of the balloon 
which encloses 95% of the integrated wind effect on the measured 
wind, and J is the mass of the balloon). Author presents other 
transformations of this result, introducing the value of the lift 
ratio. L. J. Tison, Belgium 


3266. Kuo, H.-L., Dynamical aspects of the general circu- 
lation and the stability of zonal flow, 7’e//us 3, 4, 268-284, Nov. 
L951. 

Author utilizes the linearized vorticity equation with an intro- 
duced harmonie perturbation to determine stability of certain pro- 
files in atmospheric motions. Assumptions of nondivergence and 
conservation of kinetic energy limit applicability to motions in 
upper troposphere. 

Zonal profiles in which the perturbations are amplified or 
damped are discussed mathematically, and the case of the neutral 
disturbance is investigated numerically. Atmospheric profiles in 
which disturbances grow or die out certainly exist, and author 
points out that the amplified disturbance which withdraws energy 
from basic current acts as a brake to the general circulation, 
whereas the damped disturbance supplies energy to the zonal 


flow. Warren W, Berning, USA 
3267. Ogura, Y., The theory of turbulent diffusion in the 


atmosphere, II, /. meteor. Soc. Japan 30, 2, 53-58, Feb. 1952. 
Article extends author’s theory of turbulent diffusion to the 
case in which the time of observation of the phenomenon is finite. 
Here only those eddies smaller than a certain scale (which is re- 
lated to the time of observation) are effective for the turbulent 
diffusion process, as opposed to the case of infinite time of ob- 
servation previously treated, where all eddies were effective. 


Lester Machta, USA 


3268. Bowden, K. F., and Fairbairn, L. A., Further observa- 
tions of the turbulent fluctuations in a tidal current, Phil. Trans. 
roy. Soc. Lond. (A) 244, 888, 335-356, Mar. 1952. 

The turbulence in tidal currents near the bottom of Mersey 
estuary has been recorded by means of two Doodson current 
meters. Within the range of periods covered (2 seconds to 2 
minutes), the power spectrum is peaked at the short periods and 
falls off for longer periods without showing any predominant 
period bands (except those identified with surface waves). In 
water of 14-m depth the integral scale of turbulence is seven 
meters in the direction of mean flow, and perhaps one third as 
large in the vertical and lateral directions. 


Walter H. Munk, USA 


3269. Bath, M., Earthquake magnitude determination from 
the vertical component of surface waves, Trans. Amer. geophys. 
U'n. 33, 1, 81-90, Feb. 1952. 

Work of Gutenberg and 
scales is extended to ease of vertical component records of surface 


tichter on earthquake magnitude 
waves of periods 17-23 sec. An empirical magnitude formula is 
developed, based on Pasadena records of 305 earthquakes with 
shallow and intermediate foeal depths; author states that the 
magnitude thus derived from records at one station is uncertain 
by at least + 1/4. Ratio of vertical and horizontal amplitudes 
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of surface waves is found to vary significantly with the magni. 
tude. K. k. Bullen, Australia 


3270. Kaplan, L. D., On the pressure dependence of radia- 
tive heat transfer in the atmosphere, J. Meteor. 9, 1, 1-12, Pu, 
1952. 

Recent experimental evidence seems to establish the validity 
of Lorentz (linear) pressure broadening of spectral lines under 
atmospheric conditions. This simplifies the analytical represent,- 
tion of the fractional transmission by atmospheric layers in which 
the pressure decreases with height. 

A transmission function is derived and tabulated, with use 0; 
the Elsasser assumption of lines of equal intensity and equa 
spacing. It is found that further approximations made in the 
construction of the Elsasser diagram result in overestimation o/ 
cooling rates with its use. 

Stratospheric heating and cooling rates caused by carbon di- 
oxide are calculated for the NACA Standard Atmosphere. Con- 
siderable radiative-flux divergence is found in the 15-u band, 

Neglect of the pressure effect has resulted in underestimatio 
of outgoing radiation by previous investigators of the heat 
balance. Thus a smaller value of the albedo is required, in agree- 
ment with Fritz’s findings. 

From author’s summary by Robert O. Reid, USA 

3271. Goody, R. M., A statistical model for water-vapour 
absorption, Quart. J. roy. meteor. Soc. 78, 336, 165-169, Ap 
1952. 

The dynamics of the motion at an idealized frontal surfac 
are considered theoretically. For this purpose, the front. is 
treated as a simple discontinuity of density, but it is assumed 
that horizontal and vertical gradients of temperature and wind 
may exist within the air masses. It is shown that at a front ot 
this character between two nonhomogeneous air masses, ther 
must be a discontinuity of vertical velocity at the frontal surfac 
i.e., there must be up-sliding or down-sliding. The discontinuit 
in vertical velocity is related to the gradients of wind in the two 
air masses and is shown to be of a similar magnitude (or only 
slightly smaller) than the vertical velocities believed to occur in 
frontal regions. 

From author’s summary by Robert J. Mindak, USA 


3272. Van Mieghem, J., Balance of the absolute vorticity in 
the atmosphere (in French), Tellus 3, 4, 207-800, Nov. 1951. 

The author derives a differential equation for the rate of chang: 
of absolute vorticity as apparent to an observer in an arbitrary 
reference frame, with respect to which the fluid velocity is». Th 
result, 0& /Ot + div (& — vE) = curl a, where a is the acceleration, 
might have been obtained by purely kinematic means [cl. © 
Jalfé, Phys. Z. 22, 180-183, 1921; the reviewer, Phys. Rev. (2) 73, 
510-512, 1948]. 
the term v& “nonconvective flux’’ [cf. the reviewer, loc, cit. and 
He uses the 


The author calls the term & “convective flu 


results to obtain and interpret equations governing the rate 0! 
change of a meteorological observabie. A similar device was use 
by the reviewer to derive the Bjerknes theorem [Three lectures ©! 
mathematics and mechanies, Nav. Res. Lab. Theor. Mech. Sect. 
Mem. 3836-1, pp. 21-37, 1949] and the Ertel theorem [AMR 4, 
Rev. 4228; cf. also Ertel and Kohler, AMR 3, Rev. 1318 

C. Truesdell, USA 


3273. Sydno, S., On the structure of atmospheric vortices, 
J. Meteor. 8, 2, 103-110, Apr. 1950. 

Several features of atmospheric vortexes (symmetric trop! 
cyclones) are examined kinematically by the vorticity and circu 
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First, generation of a region of negative relative 
yorticity around a tropical cyclone is derived from the vorticity 
theorem, and then its necessity is shown from the divergence of 


ation t heorems. 


From 
the data of the Okinawa typhoon of 1924, the existence of this 
region of negative vorticity is verified. Secondly, the circulation 
theorem is used to examine the effect of latitude on wind. Thirdly, 
generation of the storm eye is explained from a dynamical point 


integrals of the kinetic energy and the pressure difference. 


of view. Finally, an application of the vorticity theorem is 
given. From author’s summary 
3274. Yih, C.-S., On a differential equation of atmospheric 


diffusion, Trans. Amer. geophys. Un. 33, 1, 8-12, Feb. 1952. 
\With the assumptions that the velocity over a surface varies as 
the distance y from the surface raised to the power m; that the 
exchange coefficient varies as the distance y from the surface 
raised to the power n; that the velocity and exchange coefficient 
at the outer edge of the boundary layer are independent of z, the 
distance along the surface; and that the thickness of the boundary 
laver is independent of «—the equation of diffusion becomes 


Oc oO Oc 
y™ = D y” 


Ou oy \ Oy 


where ¢ is the vapor concentration at any point, D is a constant, 
and m and n are constants and independent of one another. 
Exact closed solutions of this equation are obtained for: (1) 
Diffusion from a line source embedded in a smooth surface; (2) 
diffusion from a smooth surface; (3) vapor concentration in the 
wake of an evaporating surface. Solutions (1) and (2) are simi- 
lurity solutions and are found with the aid of dimensional analyses. 
Solution (3) is obtained from solutions (1) and (2). Diffusion in 
Couette flow is given as an example of solution (3). 
Neal Tetervin, USA 


3275. Kanai, K., On the 1/.-waves (Sezawa-waves), Bull. 
Eartha. Res. Inst., Tokyo Univ. 29, 1, 39-48, Mar. 1951. 
\uthor discusses the range of the existence, dispersive charac- 
teristics, and displacements of a second type of Rayleigh wave 
Sezawa wave) in a two-layered elastic half space. 
Charles B. Officer, Jr., USA 


Lubrication; Bearings; Wear 
3276. Blok, H., War on wear, Engineering 173, 4502, 4503; 


pp. 594, 625-626, May 1952. 

Wear is the undesirable migration of the material of a solid 
surface due to overstressing caused by mechanical forces through 
continuous or repetitive motion relative to a fluid or solid in 
Wear may be single-sided, as in the cavitation erosion 
by a fluid, or double-sided for two mating solid surfaces. In the 
latter case, besides the temperature effects, the surface contact 


contact. 


may be dispersed or concentrated, the surface finish may present 
summits to plastic flow, and the surface pressure may exist with 
or without sliding. Pitting of gear teeth is a surface fatigue which 
is often arrested by strain-hardening, a self-restoring factor. 
\brasive wear may be caused by an interference or cutting action, 
or by the interlocking of the surface irregularities. The wear 
particles cause further erosive abrasion. Adhesive wear occurs 
between materials having high adhesive qualities—junctions may 
he formed requiring the forced separation by tearing and shear- 
ing, 

Protective measures to reduce wear are discussed under three 
classifications: (1) The principle of the protective layer includes 
proteetive plating and chemical coatings, and contact inhibitors 
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such as hydrodynamic fluid films, boundary layers, and the ab- 
sorption properties of extreme pressure lubricants; (2) the princi- 
ple of conversion considers the use of lubricants, surface materials, 
and proper design to convert destructive to permissive wear; 
and (3) the principle of diversion proposes the diversion of wear 
from one surface to another. 

Wear is controlled by the choice of lubricants, materials, and 
design. Further research is suggested particularly for quantita- 
tive analysis in the problem of wear. The paper is comprehensive; 
these notes are in outline form. J. J. Ryan, USA 

3277. Macks, E. F., Anderson, W. J., and Nemeth, Z. N., 
Influence of lubricant viscosity on operating temperatures of 75- 
millimeter-bore cylindrical-roller bearing at high speeds, .\ .1(".1 
TN 2636, 47 pp., Feb. 1952. 

A 75-mm-bore (size 215) evlindrical-roller inner-race-riding 
cage-ty pe bearing Was used in an experimental investigation of the 
effect of oil viscosity on bearing operating characteristics Over a 
range of DN values (bearing bore in mm times shaft speed in 
rpm) from 0.3 * 108 to 1.2 X 108. 
inlet temperatures varied from 1.7 to 390 centistokes (absolute 
viscosities of 2.0 K 10°7 to 470 & 10°7 reyns). 

A previously developed cooling-correlation analysis was ex- 


Kinematic Viscosit Vv at the 


tended to include fully the effect of varying lubricant viscosity. 
This improved correlation makes it possible to predict either the 
inner- or the outer-race bearing temperatures from single curves 
regardless of whether speed, load, oil flow, oil-inlet temperature, 
oil-inlet viscosity, oil-jet diameter, or any combination of these 
parameters is varied over wide ranges. 

Minimum bear, 1g temperatures resulted (with load, DN value, 
oil flow, and oil-inlet temperature constant) when a low viscosity, 
low viscosit y-index oil was used. Minimum power rejection to 
the oil (at a constant bearing temperature) resulted when a low- 
viscosity oil was introduced at high inlet temperatures. 

In the viscosity range investigated, bearing temperatures in- 
creased with increasing oil viscosity at constant DN, load, and oil 
A higher oil flow of a more viscous oi] was, therefore, re- 
At a con- 
stant bearing temperature, DN, and load, the power rejected to 


flow, 
quired to maintain a constant bearing temperature, 
the oil increased with increasing oi] viscosity. At constant bearing 
temperature, DN, and load, and when a specific oil was used for 
lubrication, the measured power rejected to the oil decreased with 
increasing oil-inlet temperature within the range investigated, 
From authors’ summary by H. Neifert, USA 


3278. Krouse, R., Ball bearing geometry, Wach. Design 23, 
2, 158-162, Feb. 1951. 

Paper deals with the problem of ball bearings to provide high 
axial stiffness. In particular, it is concerned with the geometry ot 
angular contact and double curvature ball bearings which may 
Author derives geometrical 
Method. of 


taking into account thermal expansion of inner and outer races 


be used for locating shafts axially. 
relations which permit calculation of axial play. 
and the balls is also outlined. Procedure to be followed in de- 
termining final geometry is given and an example is worked out. 
Method should prove valuable where axial stability is important, 
though knowledge of operating temperatures is essential. 
Joseph B. Bidwell, USA 


3279. Niemann, G., and Kraupner, K. W., Plastic behavior 
of revolving steel rollers with point contact (in German), V D/- 
Forschungsheft 434, 1-15, 1952. 

Tester used embodies two hardened steel disks pressed, by 
means of a nutcracker-lever system, against either side of driven 
shaft, which is the test piece; the disks roll on the shaft. Plastic 
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deformation and other kinds of damage to rubbing surfaces were 
studied as functions of number of rolling cycles, hardness, radii of 
curvature, test load, and preload. Roller bearing experience is 
confirmed in that there was invariably some amount of plastic 
deformation, even at the lightest loads. 


H. Blok, Holland 


3280. Artobolevskii, I. I., Kostitsin, V. T., and Raevskii, 
N. P., On a certain state of a shaft rotating in a bearing without 
lubrication and with play (in Russian), 7rudi Sem. teor. Mash, 
Vekh. 5, 19, 5-21, 1948. 

The elementary (plane) problem of the motion of a dry journal 
bearing is solved, taking into account sliding and rolling friction, 
The condition for purely rolling motion is derived. This motion 
Was analyzed experimentally by (oseillographically ) recording the 
horizontal and vertical displacements of the shaft axis. In a cer- 
tain rpm range the axis was found to engage in steady motion on 


the surface of a evlinder coaxial with the bearing, traveling around 
the evlinder r/(R y) times per shaft revolution (FR, r being the 
bearing and shaft radii During this steady motion, the shaft 
was purely rolling in the bearing. Outside of this range, the axis 
had a wobbling motion The range observed agrees fairly well 
with the pure rolling range computed. 


A. W. Wundheiler, USA 


3281. Bowden, F. P., and others, A discussion on friction, 
Proc. roy. Soc. Lond. (1) 212, 1111, 489-520, May 1952. 

Fundamental and significant work is reported on three phases 
of friction: Friction of metals, friction of nonmetals, and boundary 
and extreme pressure lubrication. In the first category, results 
reported indicate that, with most metals, natural oxide layer is 
sufficient to prevent metallic contact at small loads, and that 
surface roughness, thickness of oxide film, and relative hardness 
of oxide and metal substrate affect degree of protection afforded 
bare metal. Coefficient of friction is found to decrease linearly 
with hardness. Metallic surfaces sliding together become coated 
with an amorphous or Beilby layer formed when asperities become 
molten and smear out. Coefficient of friction between clean sur- 
faces is found to be on the order of 25 to 100. Metallie wear is 
found to be proportional to load and to distance traversed with 
load pressures below the hardness; with loads above this 
value, wear rate is greatly accelerated. 

In the second category, frictional behavior of several plastics 
and effeet of outgassing on frictional properties of diamond, 
graphite, and carbon are reported. Friction between single tex- 
tile fibers is reported to decrease with increasing load. 

In the third category, desirable characteristics of boundary 
lubricants and effect of surface condition are discussed together 
with an interferometric technique for measuring thickness of 
surface films. Aetion of extreme pressure lubricants is ex- 
plained, 

Entire discussion constitutes a significant contribution to the 


knowledge of friction phenomena. W. J. Anderson, USA 


©3282. Micheli, A. G. M., Lubrication. Its principles and 
practice, London & Glasgow, Blackie & Son, Ltd., 1950, xxi + 317 
Pp. 35s. 

Volume reflects the thoughts and experiences of one who has 
spent many productive years in the field of lubrication. Follow- 
ing a brief treatment of definitions and fundamental concepts, 
author discusses viscosity and methods of measuring it. Con- 
siderable material is treated in analytie detail, including such un- 
usual items as localized heat generation in oil film, reversed flow 
in film of a lightly loaded bearing with large inclination and side 
flow. The difference between friction forces on mating bearing 
surfaces is held to be an artifax and author therefore adopts a 
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An extensive section describes a wide variet, o¢ 


mean value. 
slider bearings and the details of their construction. yj; 
theoretical treatment of journal bearings is followed by extensive 
descriptive treatment. Unusual types of bearings are inely. 
and considerable space is devoted to water-lubricated bearings 
Rolling bearings, gears, worms, and piston rings are next treat, 
mainly from qualitative point of view. Last two chapters tre: 
distribution and purification of lubricants. 

Probably the most significant departure of text is its emphasis 
on surface irregularities and their role in promoting chang: 
bearing performance usually attributed to metallic contact 
houndary lubrication. Such subjects as dry friction, wear 
extreme pressure lubrication are not treated. 

A number of unusual definitions are adopted; such as “ruyosi- 
ties” for surface projections, “fluent film’? for more usual fluid- 
film lubrication, ‘‘charge”’ for a pressure-applied load on a beari 


‘ 


element, and ‘‘coefficient of resistance’ for coefficient of friction 


of journal bearing. Numerical results, where given, are in both 
metric and English units. Viscosities are always expressed 
poise instead of in pound, inch, second units as in most engineer- 
ing texts. 

Book is physically attractive and contains a number of larg 
folding charts for design purposes attached to front and back 
covers. In author’s words, purpose of book is ‘*. . . to assis? 
practice.” Book certainly should accomplish this aim and ty 
useful to all concerned with bearing design. 

Milton C. Shaw, USA 


Marine Engineering Problems 
(See also Rev. 3053) 


3283. Standard nomenclature and symbols for hull and pro- 
peller resistance and propulsion strength and vibration, /}':! 
Shipbuild. Res. Assn. Rep. no. 6, 8 pp., 1949. 


3284. Niedermair, J. C., Ship motions, /. Amer. Soe. na 
Engrs. 64, 1, 11-25, Feb. 1952 = Shipbuilder 59, 524, 303-306 
Apr. 1952. 

Ship motions at sea cover a large and increasingly important 
part of the naval architect’s problems. The basic motions re- 
ferred to are the rotations of roll, pitch, yaw, and the translations 
of surge, sway, and heave. Effects of slamming and lurching, 
also, are referred to in the discussion. In this paper, new experi- 
mental findings, in correlation with recent theoretical work, ar 
presented in the study of the reduction of speed in waves, pitch, 
and surge. 

The reduction-of-speed problem requires development; and 
though resistance in rough water has received treatment, tli 
analogous problem of reduction of speed at cons‘ant thrust Is 
hereby put to preliminary test, in a small tank, through the facill- 
ties of the carefully engineered Newport News Hydraulic Labora- 
tory, equipped with a wave maker. The waves were based on full- 
scale 300 to 900-ft lengths. A standard, empirica!, full-scale heigh! 
was taken as 1.1 multiplied by square root of feet length, as cus- 
tomary for strength calculations. The model waves, scaled dow! 
do not conform to this. It is believed that less severe waves, {or 
more average conditions of the sea, should be selected so that 
(1.1) factor could be reduced to (0.55) for motion studies. Tests 
show that the maximum speed reduction occurs at wave leng!!s 
about equal to the ship length. (This condition does not appr! 
to coincide with that for maximum pitching amplitude.) T! 
calculated and so-called “natural period of the ship” at sy- 
chronism (equal to the period of encounter) occurs just prior '> 


the maximum reduction in speed. Possibly the reduction ©! 
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epoed, as well as pitching amplitude, is not most critical at syn- 
jyonism, or else the natural periods are (and should be so calcu- 

slightly longer than as usually calculated. Reductions in 
rved speed were great, such as from 30 knots to about 15 or 
nots, full scale. One model showed a similar, numerical 
eduction from 20 knots to 7 knots. 


imum speed-with-dry-decks for each wave length, wherein 


Another set of tests reports 
the value of extra freeboard forward is shown. Increased free- 
oard naturally permits higher speeds in waves, with a dry deck. 
Further tests, with added superstructures, are suggested. A 
plete theoretical analysis would have to include varying orbi- 
velocities of waves, slope, drag, and ship-and-wave inter- 
ence patterns, 
in most of the pitching experiments, existing theories are found 
to be in substantial agreement with the new experimental data, 
siice Maximum pitching amplitudes not necessarily occurring at 
synchronism may be explainable as a function of the exeiting 
es of the seas, as well as of the relationship between natural 
kixciting forces 
Maximum 


wriods of ship and encounter with the waves. 
generally grow with wave length and speed increase. 
pitching oeeurs at wave lengths well beyond those of synchronism. 

The natural pitching period has been calculated with regard to 
inertia of the entrained water, or the added inertia. Data sup- 
plied are for deeply submerged bodies, and, lacking data for free 
surface, the submerged are used here. The theoretical formula for 
period of pitching includes terms for the mass moment of inertia 
of the weights, the added mass moment of inertia of the water, 
and the longitudinal moment of inertia of the water plane; being 
proportional to the square root of the sum of the first two, and 
uversely to the square root of the latter. (A damping factor 
perhaps should be included.) This formula is converted for 
present use in terms of gyradius of each quantity. The net in- 
rease in natural period, over that calculated by neglecting the 
added inertia, ranges from 42 to 53°; for the vessel models tested. 
lt may be that the true added inertia coefficients are still larger 


than as used. The pitching amplitudes, relative to wave slope 


i 
which relation has Leen questioned) are plotted against wave 
length. The curves for all the models are nearly the same. The 
pitching amplitudes are much more a function of the exciting 
forces of the sea than they are of the design of the ship: and, of 
‘ourse, depend on wave size and ship speed. The pitching periods 
appear to be not the ships’ natural periods, but forced periods. 
However, regular waves for models do not correspond well with 
the more usual irregular waves for ships. 

Kastman Smith, USA 


3285. Telfer, E. V., Marine propeller and propulsion miscel- 
lany, V. BE. Cst. Instn. Engrs. Shipb. Trans. 68, part 3, 107-132, 
Jan, 1952 = Shipbuilder 59, 522, 156-163, Mar. 1952. 

Very pertinent remarks and suggestions on propulsion problems, 


495 


model-experiment data, and ship-trials experience disclose au- 
thor’s well-known endeavor to reach better ship-model correla- 
tion. First, original views are developed about experimental 
curves of propeller thrust and efficiency, about scale effects, and 
about statistical consideration in the tests made in open water. 
A new interpretation of the relative rotative efficiency of the pro- 
peller behind the hull is suggested to bring propulsion scale effects 
into better understanding, and a correct expression ot this factor 
is derived by use of the apparent propulsive coefficient. 

A new method of analyzing ship-trials data is outlined, using a 
double speed and power curve, with and against weather. Fi- 
nally, the results obtained on models with stimulated turbulence 
are analyzed in order to dispose of the current model-experiment 
dilemma, precipitated by the development of welded shell con- 


struction. R. Spronck, Belgium 


3286. Matejka, S., Nomogram for dimensioning of parts of 
ship hulls (in Swedish), Tekn. Tidskr. 81, 46, 1085-1086, Dee. 
L951. 

Author proposes a more frequent use of graphical presentation 
of data in connection with the construction of ships, and gives 


some examples thereof. i. Hogner, Sweden 


3287. Fottinger, H., Advances in the theory of fiow in engi- 
neering and shipbuilding, David W., Taylor Mod. Basin Transl. 
48, 60 pp., May 1952. 

Translation from Jahrb. der Schiffbautechn. Gesellsch. 25, 295 
344, 1924. 


3288. Pagés, Mechanical study of the shock produced in 
docking a ship at a pier (in French), Ann. Ponts Chauss. 122, 
2, 205-217, Mar./Apr. 1952. 

It is known that the contact forces incidental to the docking of 
a ship at a pier or wharf can be damaging. Author presents an 
elementary analysis of this important problem in mechanical 
shock. 

The equations of motion of the ship as well as the forces and 
moments acting between the ship and pier are determined from 


No CO0- 


sideration is given to the problem of ship and pier as distributed 


the standpoint of rigid body and particle mechanics. 


elastic media, 

The first case treated is normal collision without rebound. 
A table of energy of absorption for various tonnages is deduced. 
The second case treated is tangential collision without rebound. 
Some consideration is also given to frictional forces between 
ship and pier. In conclusion, a set of rules is presented for 
signing fittings on docks to reduce shock and prevent damage. 

The studies were made for the port authority of Bordeaux and 
are given in part in the British journal, Dock and Harbour Au- 
thority. W. H. Hoppmann, IT, USA 
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